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D EPA R TM EN T OF A GRICU LTU RA L ECONOMICS 
AND FARM  M ANAGEM ENT
A. H. Lindsey in C harge
Study of F arm  Real E sta te , T axation  M ethods of T axation  Reform, 
and the Effect of Such M easures on F arm  Income. (A. A. Brown and 
R. A. F itzp a trick .) In  M assachusetts, land accounts fo r 45 percent 
of th e  to ta l rea l es ta te  valuation  o f d a iry  fa rm s, b u t m arked  variab ility  
exists in the productiv ity  of the land in the fa rm s. Land utilization , 
basically, is a  function of soil type, and soil types differ am ong farm s 
and parcels of land in  th e  fa rm . Consequently, fa rm s differ in th e ir 
capacity  to  produce income. F o r  ta x  purposes, however, a lum p sum is 
placed on all the  land in  th e  fa rm . Such procedure re su lts  in over­
assessm ent of th e  leas t productive and under-assessm ent of the m ost 
productive land.
The m a tte r  of devising objective m ethods fo r evalua ting  fa rm  land 
is one w hich is receiving considerable a tten tion  here  and in o ther p a rts  
of th e  country . In  H am pshire County, a classification of sam ple dairy  
fa rm s has been in itia ted  and will serve as th e  basis fo r  com puting a  set 
of tax  values. The hypothetical se t of values w ill be com pared w ith the 
asessors’ uniform  values in  order to  appra ise  th e  re la tive  m erits  of 
the two system s.
Production A djustm ents on R epresen tative M assachusetts F arm s.
(B radford  D. Crossmon, H. R ussell Shaw, and E lm ar Jarvesoo.) F arm  
m anagem ent case studies are  being continued on 47 selected M assachu­
se tts  fa rm s. D airy  and pou ltry  fa rm s and c ran b erry  bog operations 
have received th e  m ost study  to  date. Periodical checkups indicate 
th a t m ost of the fa rm s have already  made considerable ad justm en ts in 
line w ith  th e ir  fa rm  developm ent plans. Increased cow num bers, h igher 
production per cow, and more and b e tte r hom e-grow n roughage are the 
m ost common changes.
The study of portable pipe irrig a tio n  on hay and pastu re  crops was 
continued during  th e  sum m er of 1950. Inasm uch as ir r ig a tio n  on g ra ss ­
land is an expensive m easure in M assachusetts, every fa rm er plannin 
the in sta lla tion  of such a  system  should consider o ther a lte rna tives , sue 
as increased fe rtiliza tio n  per acre and purchase of additional land, 
which appear to be cheaper w ays of securing additional roughage over 
a period of years.
F luid  Milk Prices. (A. A. Brow n, V. J . P ierce, and H. G. Spindler.) 
A nalyses of supply a reas and price re la tionsh ips of m ajo r N ortheast 
m ilk m arke ts  and secondary m arkets of M assachusetts have brought 
ou t certa in  fac ts  and conclusions th a t  appear valid a t th is  tim e:
tí. rC
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1. P rice differences betw een m arkets, based on th e  location theo ry  of 
pric ing m ake possible the alignm en t of regu la ted  prices on the basis 
of tr a n s fe r  costs.
2. The supply  a rea  should include two separa te  zones: (1) a  fluid 
supply zone extending from  the m ark e t a rea  ju s t f a r  enough to fulfill 
the  fluid dem ands from  th e  n ea re s t available supplies, and (2) the 
m ost d is tan t cream  pow der zones. F o r the N ortheas t, tran sp o rta tio n  
costs can be m inim ized by using the nea res t supplies fo r fluid purposes, 
thereby  p e rm itting  low er prices to consum ers and higher prices to 
producers.
3. The differences in prices betw een m arkets accounted fo r by tr a n s ­
po rta tion  costs a re  re la tively  sm all. The fa rm  supply prices a re  lower 
bu t appear to  v a ry  m ore th an  m ark e t prices.
M arketing  of H atch ing  E ggs. (A. A. Brown and R. W. B rundage.) 
A rep o rt based on the experience of 81 broiler-hatch ing  egg  producers 
entitled  “B roiler H atch ing  E gg  M arketing  by M assachusetts Pou ltry - 
men —  The 1949 Season” w as issued in F eb ru a ry  1951. Of the m any 
problem s faced by these producers, the m ost im portan t w as the  ir ­
reg u la rity  of m arketing . O ver-supply and then  under-supply  resulted  
because of the fa ilu re  or inability  of b ro iler processors and grow ers to 
an tic ipate  th e  dem and fo r b ro iler m eat. These sh ifts  ap p ea r to  be re ­
flected in th e  changing dem and fo r b ro iler-hatch ing  eggs. In teg ra ted  
system s in  which the processor o r th e  feed m an fills the critical role 
have been developed in  an  a tte m p t to cope w ith  th e  “boom or b u st” 
characteristics of the industry . In e ither instance, control of m arketings 
m ay extend from  the processing p lan t th rough  the hatche ry  to the 
breeder. The solution, however, has its  d isadvantages.
M arketing  M assachusetts Potatoes. (R. A. F itzp a trick  and A. A. 
Brown.) The m ain b a rr ie r  in potato  m arketing  has been the justifiable 
reluctance of grow ers to publicize details of th e ir  business. The na tu re  
of po tato  m arketing  in th is S ta te  is perhaps best dem onstrated  by 26 
grow ers who used 20 d ifferent outlets to sell th e ir  1950 crop. Three 
acreage groups have been draw n up fo r th is  rep o rt: 1 to 6, 8 to  13, 
and 25 to 100 acres. E ach acreage group had distinctive m arketing  
practices, bu t some m ethods w ere common to all. D irect selling w as 
the ru le w ith  grow ers of the sm allest acreages, who sold to  local or nearby  
outlets, such as re ta il sto res and th e ir  own fa rm  stand, o r peddled d irect 
to  consum ers. In th e  8- to  13-acreage group, d irect selling w as also 
im portan t, b u t some differen t and la rg e r outlets, such as hotels and 
re s tau ran ts , in stitu tions, po tato  chip m anufactu rers, peddling, and city  
w holesalers, w ere used in  addition to re ta il s to res; the hauls w ere also 
som ew hat longer. The 25- to 100-acreage group used 13 different ou t­
le ts : country  shippers, sales fo r price support, chip m anufactu rers, 
re ta il stores, chain store  buyers, city  w holesalers, and institu tions. D irect 
selling w as im portan t, and long hauls (seldom over 150 m iles) w ere 
common.
S to rage  operations w ere an essen tia l fe a tu re  of the m arketing  p rac ­
tices of the  la rg e  grow ers. The principal v a rie ty  w as K atahdin , and 
la te  production accounted fo r over 80 percen t of the to ta l reported . 
F if ty  percen t of the 1950 crop w as sold by D ecember 1, including alm ost
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all the early  crop and p a r t  of the la te . Of th e  po ta toes sto red  beyond 
Decem ber 1, th e  la rg e s t volum e w as m arketed  during  December, Jan u ary , 
and F eb ruary . Some stocks rem ained in sto rage  un til May.
P ricing  E ggs on the Boston M arket. (A. A. Brown, R. W. B rundage, 
and  Alden M anchester.) The inadequacies of the  system  of pricing 
“nearb y ” eggs in Boston a re  b rough t ou t in  the cu rren t study. In  1950, 
receip ts of nearby  (N ew  E ngland) eggs a t  Boston am ounted to 14 per­
cen t of the receip ts of the to ta l production in  the  a rea , and only 12 
percen t w ere reported  as sales by the Boston H erald . S ligh tly  less th an  
2 p ercen t of th e  q u an tity  produced in  the a re a  served, therefo re , as 
th e  basis fo r pricing.
In addition to the re la tive ly  sm all basis available fo r p ric ing  purposes, 
no re p o r t w as m ade on 16 m ark e t days. M oreover, th e  rep o rt showed 
no inform ation  available on fo u r days and indicated th ree  days on which 
only bids and offers w ere reported .
Prices fo r  “nearb y ” eggs a t  Boston w ere closely re la ted  to  those paid 
fo r brow n eggs of com parable size and  quality  a t  New Y ork City. The 
relationsh ip  w as som ew hat e rra tic  on a day  to  day basis, indicating  
shortcom ings in  m a rk e t in form ation  or possible inadequacies in the 
buying  and selling a rran g em en ts  betw een the two m arkets. Seasonally, 
how ever, prices in the two m arke ts  revealed a  consistency w ith  th is 
qualification th a t  w hen N ew  E ngland  supplies w ere sho rt to  ample 
(Ja n u a ry  to  Ju ly ) , Boston exceeded N ew  Y ork by 1% to 2 cents, bu t 
w hen N ew  E ng land  supplies w ere abundan t (Septem ber to  D ecem ber), 
the New Y ork m arg in  over Boston w as th ree  to  fo u r cents. The varia tion  
in spreads w as due to differences in  g rad ing  practice  in  the tw o m arkets. 
E x tra  la rge  w ere sorted  from  la rg e  in  B oston; in  N ew  Y ork these two 
sizes w ere n o t separated . The New Y ork m ark e t has a very  m arked 
influence on price-m aking in Boston. The shortcom ings of the New 
Y ork m arke t, how ever, as w ell a s  its  good points, extend outw ard.
B e tte r  p rice-m aking in Boston is dependent, in  th e  first instance, on 
im proved m ark e t sta tis tics . The d a ta  need to be re la ted  to  p resen t m arket 
o rganization  and m arke ting  a rrangem en ts.
D EPA R TM EN T  O F A G R IC U LTU R A L E N G IN E E R IN G  
H. N. S tap le ton  in  C harge
Investiga tions on M echanizing C ranberry  Production. (E arle  F . Cox 
and F . B. C handler.) A  hydraulic sanding m echanism  has been designed 
to replace w heelbarrow  and hand labor fo r  d is trib u tin g  sand on the 
c ran b erry  bogs. W ith  th is m echanism , sand is in troduced  into an  open 
je t  w hich d ischarges in to  a  V en tu ri section from  which a  m ix tu re  of 
sand and w a te r (20 percen t by volum e) is carried  th rough  340 fe e t of 
p lastic  pipe (3-inch inside d iam eter) ou t to  th e  p a rticu la r c ranberry  
section to be sanded. A fte r  the sand is deposited, th e  w a te r re tu rn s 
th rough  the p resen t d ra inage  ditches. O peration  has been successful 
w ith  a p ressu re  of 100 pounds per square inch a t  th e  je t.
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A labora to ry  ap p a ra tu s  has been designed fo r te s tin g  sp ray  nozzles. 
T ests  have been ru n  to determ ine th e  partic le  size and d is tribu tion  of 
partic le  size from  various nozzles. W hen a sa tis fac to ry  nozzle is found, 
i t  w ill be used w ith  the  sp rayer developed fo r th e  A llis C halm ers Model 
G tra c to r  modified fo r use on c ran b erry  bogs, m entioned in  la s t y ea r’s 
report.
C ranberry  H arvesting  and Packag ing  Investigations. (E arle  F . Cox 
and F . B. C handler.) B ulk sto rage  of c ranberries has been investigated  
during  th e  p a s t year. B erries w ere placed in bins to  a  depth  of 5 fee t 
and stored  w et or d ry ; a  cu ring  fa n  w as employed. The keeping quality  
of berries a t  various levels w ith in  the bin differed very  litt le ; the berries 
sto red  d ry  k ep t b e tte r  th an  those stored  w et.
A t the tim e of harvest, th e  follow ing practices w ere investigated : 
leaving berries out overn igh t to  cool, re frig e ra tin g  fo r one to  th ree  days, 
fa n  cooling, hand and machine separa ting . A fte r the te s ts , all berries 
w ere stored in  th e  sam e screen house. B erries th a t  w ere le a s t d isturbed 
during  po st-h arv es t handling  k ep t best.
T ests w ere also conducted to  determ ine (1) w hat percen tage of berries 
saved by th e  sep a ra tin g  m achine could be obtained from  th e  firs t two 
bounce boards and (2) th e  keeping quality  of berries from  the various 
bounce boards. A lm ost 75 percen t of the sound berries w ere obtained 
from  th e  firs t tw o bounce boards; m oreover, these b erries w ere f a r  su­
perio r in  keeping quality  th an  berries from  th e  th ird  and fo u rth  bounce 
boards. R esults indicated th a t  sufficient berries could be obtained from  
th e  firs t two bounce boards to  supply the fresh  f ru it  m arket.
Investigations to  Im prove Tobacco C uring. (H. N. S tapleton and 
E arle  F . Cox.) This p ro jec t has been a cooperative one w ith  tobacco 
fa rm ers . In  tw o barns, in sta lla tions w ere m ade w ith  no aux ilia ry  heat 
provided. F ans w ere ru n  continuously, and a  dam per w as provided to 
exhaust a ir  or rec ircu la te  air. A good cure w as repo rted  in  all p a r ts  
o f th e  barn  although  th e  cure did no t seem superior to  th a t in  o ther 
barn s w here no fa n  w as used. In the second barn , serious spoilage w as 
reported  in th e  second tie r  of tobacco. The tw o top tie rs  w ere well 
cured.
In  a th ird  b a rn  w here only n a tu ra l a ir  w as employed, a  good cure w as 
reported . The fa n  w as ru n  a lm ost continuously on recircu lation , and 
th e  barn  doors w ere never opened during  the  curing season.
A fo u rth  b a rn  had  an  indirect fired oil b u rner w ith  a  ra ted  capacity  
of 8.9 gallons per hour. The b u rner w as used fo r a  sh o rt period; then 
fan s to provide rec ircu lation  o r exhausting  of a ir  com pleted th e  cure, 
and th e  burner, in  the m eantim e, w as s ta rted  in a  second barn . Fore ign  
m a teria l in the nozzle reduced oil bu rner capacity  to  5 gallons per hour 
in  the firs t shed, w here the th ird  tie r  of tobacco w as p a rtia lly  spoiled, 
and the fo u rth  t ie r  com pletely spoiled. In  the second shed, the bu rner 
capacity  w as increased to  7 gallons per hour by cleaning th e  nozzle. 
H ere, the cure w as sa tis fac to ry  even though  the outside tem pera tu re  
w as low er th an  th e  tem p era tu re  du ring  the tim e the tobacco in the first 
shed w as being cured.
A Foxboro 24-point in s tru m en t recorded d ry  bulb, leaf, and dew point 
tem p era tu res  a t  each of e ig h t different points w ithin the shed. The leaf
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tem pera tu res  w ere alm ost th e  sam e as the d ry  bulb tem p era tu re , b u t 
there  w as no consistency in th e ir  relationships.
A Foxboro 6-point in s tru m en t recorded dry  bulb tem p era tu re  in a  
second shed a t six d ifferent points. The tem p era tu re  varied  as much as 
15 degrees. H eat w as introduced a t  one cen tra l point, and fan s re ­
circulated  or exhausted  air. T em peratu res could be m aintained very  
uniform  th roughou t the shed when hea t w as no t being run.
Im provem ent of P ou ltry  House V entilation. (H. N. S tap leton  and 
E arle  F . Cox.) A n au tom atic  system  of ven tila tion  w as installed  and 
used from  F eb ru a ry  1 un til the end of the season. This system  w as 
used w ith  a dam per m otor to  give continuous exhausting  of a ir  from  
the house above a se t th e rm o sta t tem pera tu re . Below th is th e rm o sta t 
tem p era tu re  the a ir w as exhausted  a se t am ount du ring  a  10-m inute 
cycle. F o r th is te s t the se t am ount w as 2 m inutes during the 10-minute 
cycle. The system  w as sa tisfac to ry  in perform ance. As a check ag a in s t 
the autom atic system , o ther exhaust fan s w ere run in te rm itten tly  ac­
cording to  th e  o p era to r’s judgm ent. This w as no t as sa tisfac to ry  as 
th e  au tom atic  system .
D EPA R TM EN T  OF AGRONOMY 
\V. G. Colby in C harge
P rep ara tio n  of Tobacco Seedbed Soil. (C. V. K igh tlinger.) Several 
recom m endations m ay be made to im prove the m ethods of p rep a rin g  
tobacco seedbeds:
1. Old seedbeds should be destroyed as soon as possible a f te r  tobacco 
has been tran sp lan ted  and restocked.
2. F req u en t harrow ing  of the soil and early  disposal of unused plan ts 
by k illing w ith  form aldehyde or by hoeing out before the seedbed is 
plowed and harrow ed will reduce the supply of possible d isease-causing 
inoculum.
3. The soil should be harrow ed freq u en tly  th roughout the sum m er.
4. In  th e  fa ll th e  soil should be w orked well, the  seedbeds shaped, 
the soil fe rtilized  and sterilized  in  th is order.
5. A ny steriliza tion  m ethod th a t  is effective m ay be used. W ith 
steam  sterilization , it  is p referab le  to t r e a t  the soil in th e  fa ll because it 
m ay be difficult in the sp ring  to keep the soil m oistened sufficiently fo r 
p lan ts  to  grow  well. W ith chloropicrin  or m ethyl brom ide sterilization , 
th e  soil should be tre a ted  in the fa ll while its  tem p era tu re  is 60°F 
or h igher, otherw ise poor steriliza tion  will resu lt.
6. Soil should be well leveled and sm oothed before seeding. I f  p re ­
pared  fo r seeding in the sp ring , it  should be w orked to  a depth  of not 
m ore than  3 to  4 inches to keep unsterilized  soil and viable weed seed 
from  com ing to the surface of the seedbed. Soil cap illa rity  is m ore 
quickly re-estab lished  in th is w ay than  it  would be w ith  deeper cultivation 
because i t  p reven ts the fo rm ation  of deep pockets or surface hollows.
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New U ses for an  Old bu t L ittle  Known G rass — Field Brome. (W illiam  
G. Colby and M ack D rake.) The need on vegetable land fo r a  cover 
crop th a t  does no t become a weed hazard  by reseeding itse lf  if  sown 
in la te  sum m er or early  fa ll has focused a tten tio n  on a w in te r annual 
sim ila r to  w in te r w heat o r w in te r rye —  F ield  Brom e G rass (Bromus 
A rvensis). W hen seeded Septem ber 1, 1949, i t  produced 2600 pounds 
of roo ts (d ry  w eigh t) p e r acre, w hereas w in te r rye  produced 1440 pounds. 
N u tritious and palatab le , when fertilized  adequately, i t  can be used 
fo r p as tu rin g  a ll types of livestock, including poultry , in la te  fa ll until 
freez ing  w ea ther sets in. H eavy g raz in g  or ran g in g  will no t seriously 
in ju re  the sod.
In addition to producing fo rage in la te  fa ll and early  spring , field 
brom e is a very  successful sm other crop fo r m any undesirable grasses, 
such as K entucky blue g rass, red  top, ben t g rass, and w itch or quack 
g rass  —  a fea tu re  th a t  m akes it  extrem ely  useful in g rassland  system s 
of fa rm in g  w here in tertilled  crops are  no t included in the ro tation .
This g rass  is a heavy consum er of n itrogen. P lan tings in 1950 made 
on an old heavy b luegrass sod w ere fertilized  w ith  1000 pounds per acre 
of a 5-10-10 fe rtilize r. Two top-dressings of am m onium  n itra te  w ere 
m ade during  the  fa ll and one before g raz ing  s ta rted  in the spring. 
A bout 40 pounds of elem ental n itrogen  w ere applied each tim e. As 
a cover crop, F ield Brom e should have supplem ental n itrogen  added, 
not only fo r g row th bu t also fo r fa c ilita tin g  the breakdow n of tough, 
heavy sod a t plow ing tim e.
F arm  Fish Ponds. (K arol J. K ucinski.) An experim ental fish pond 
w as bu ilt in the  valley of an orchard w atershed  of about 60 acres d ra in ­
age to  determ ine w hether the pow erful insecticides and fungicides th a t 
d rain  from  the orchard  would have any poisonous effects on fish in the 
fa rm  fish pond. I t  w as found th a t the toxic chemicals a re  rendered 
harm less o r are  immobilized by the soil colloids w here they  are  applied 
and do no t reach the pond w aters  in th e ir orig inal harm fu l sta te .
E valuation  of Additions of Sodium N itra te  and Ammonium Sulphate 
A pplied in L ate  Sum m er Preceding S pring  P lan ting  of Tobacco. (W alter 
S. E isenm enger and K arol J . Kucinski.) I t  has been a common ex­
perience fo r tobacco grow ers to  obtain an  in ferio r tobacco crop where 
they  have plowed under sods of grasses, clover, o r fields of corn stubble 
and then  p lanted  tobacco. This in ferio r crop m ay  be due to excessive 
slowly decomposing fibrous tissue, or possibly such crops m ay invite 
nem atodes during  th e ir  grow ing period because nem atodes seem to p re fe r 
g rasses as th e ir  hosts. W hen much lignin  is p resen t, and p lan ts are 
grow n on the area , app lication  of n itrogen  overcomes, to  a  degree, the 
difficulty of m alnu trition  fo r the succeeding crop. T ests have indicated 
th a t  it  would be desirable to apply  50-100 pounds of n itrogen  per acre 
when plow ing under g rass  sod in the early  sp ring  if  the land is to  be 
used fo r tobacco.
Irrig a tio n  Studies and M anagem ent of Irrig a ted  Soils. (K arol J. 
K ucinski.) A lthough the idea of irrig a tio n  is not new in th is S ta te , since 
th e re  has been a  lim ited use of perm anent overhead irrig a tio n  on sm all 
in tensively  cultivated  a reas fo r m any years, much in te rest has been
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shown recen tly  in supplem ental irrig a tio n  fo r a  wide v a rie ty  of crops. 
E specially  is th is  tru e  during  d rough t seasons. P a r t  of th is  new ly aroused 
in te re s t has resu lted  from  the advent of ligh tw eight, quick-coupling 
pipe using revolving sp rink lers or perfo ra tions th a t a re  adaptab le  even 
on ro lling  ground.
I t  is fe l t th a t  in m any cases the increase in crop yields, the  insurance 
ag a in s t crop fa ilu res, and im provem ent in  quality  of the product will 
more than  ju s tify  the orig inal cost of in sta lla tion  and subsequent m ain­
tenance. H owever, th e re  is need fo r much m ore inform ation  concerning 
the p roper soil and crop m anagem ent p ractices w here supplem ental ir r i ­
gation  is employed and also on various engineering  phases of the problem.
D EPA R TM EN T O F ANIM AL H USBANDRY 
V ictor A. Rice in C harge
A Study of the M ineral E lem ents of Cows’ Milk. (J . G. A rchibald.) 
The w ork w ith molybdenum has been completed. A m anuscrip t entitled  
“M olybdenum in Cows’ M ilk” has been subm itted  fo r publication in 
the Jou rna l of D airy  Science. The follow ing is quoted from  the sum m ary 
of th a t paper:
“M olybdenum appears to  be a n a tu ra l co n stitu en t of cows’ milk, 
the  am ount vary ing  in different breeds and individuals bu t of the 
general order of 40 to  70 m icrogram s per lite r of whole milk.
Feeding 500 m icrogram s daily  of am m onium  m olybdate to  eight 
cows fo r periods of two m onths increased th e  average  am ount of 
molybdenum in th e ir m ilk about fivefold.
The level of m olybdenum  in these m ilks w as h ig h er th an  th a t  of 
m anganese and much h igher th an  the  level of cobalt. The response 
to  feeding a supplem ent of th e  elem ent, as indicated by increased 
levels in the milk, w as g re a te r  than  fo r any o ther trace  elem ent studied 
thus fa r .
Milk sam ples from  control cows m ilked directly  into g lass showed 
levels of molybdenum sim ilar to those obtained v ia  the  m ilking 
m achine, th u s elim inating  the possibility  th a t  any of the molybdenum 
in these contro l m ilks w as due to  m etallic  contam ination.
A nalysis of com posite sam ples of cream  and skim m ilk showed 
th a t  m ost of the m olybdenum  in ‘contro l’ m ilks o r in those from  
cows receiving a molybdenum supplem ent w as concentrated  in the 
cream  frac tio n .”
A Study of Q uality  in R oughage: Com position, P a la tab ility , and 
N u tritive  V alue of H ays as Affected by C uring, H arvesting , and S toring 
P rocedures. (J . G. A rchibald, M. L. B laisdell, E . Cox, and H. N. Staple- 
ton .) S tudies of th e  chem ical com position of a la rg e  num ber of hays 
grow n on the U n iversity  fa rm  and on fa rm s in d ifferent p a rts  of the 
s ta te  reveal th a t:
The w eather d u ring  the grow ing season did not have any substan tia l 
effect on the composition of g rass  a t cu ttin g  tim e.
The principal loss du ring  the cu ring  of hay w as in caro tene; exposure 
to  b rig h t sun ligh t w as m ore destructive of carotene than  w as a  m oderate
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am ount of ra in . P ro te in  w as substan tia lly  unaffected by the  curing 
process regard less of w eather.
H ays in  w hich the cu ring  process w as com pleted by barn -d ry ing  w ere 
significantly  h ig h er in  caro tene a t  tim e of sto rage  th an  w ere those com­
pletely  cured in th e  field, bu t th is  advantage had disappeared alm ost 
en tire ly  by th e  tim e the hays w ere fed  out.
C hanges in com position during sto rage  w ere considerably g re a te r  than  
those w hich took place in  the field a f te r  cu tting . M ost of these changes 
took place in the firs t m onth of sto rage, a large p a r t of them  during  
the firs t week.
Losses of n itrogen-free  ex trac t, sugar, and carotene during  sto rage 
w ere closely re la ted  to  m oisture con ten t of the hay  a t  tim e of sto rage.
Feeding tr ia ls  fo r m ilk production w ith  barn-cured  and field-cured 
hay  gave identical resu lts .
I t  is our opinion th a t  the advan tages of barn-curing  of hay are  to 
be found in shorten ing  of the hay-m aking operation  and in saving hay 
from  spoilage by w eathering  ra th e r  th an  in g re a te r  n u tritiv e  value of 
th e  product as fed  out.
B arn -d ry ing  is a useful ad junct in any  system  of s to ring  fo rage, bu t 
one should not expect m iracles from  it. Good hay  can be spoiled very 
easily  by im proper or inadequate d rie r installations.
In  view of the losses of carotene in  sto rage  regard less of method of 
drying, it  is recom mended th a t  fa rm ers  assure  the carotene supply fo r 
th e ir  anim als by s to rin g  as  much as possible of th e ir first cu tting  hay 
in the fo rm  of g rass  silage.
D EPA R TM EN T OF BACTERIOLOGY 
R alph L. F rance  in  C harge
D ifferential S tudies of Pseudom onas Species. (Jam es E . F u lle r and 
R obert E. C anning.) This study  w as undertaken  cooperatively w ith  the 
M astitis L aboratory  to  obtain inform ation th a t  would aid in the detection 
and  identification of s tra in s  of th e  genus Pseudomonas th a t  a re  found 
in the te s tin g  of da iry  herds fo r  m astitis . The study included two 
phases: (1) an investigation  of m edia fo r detection and (2) a study  of 
the w ater-soluble p igm ents produced by the organism s as a possible 
basis fo r species identification. Colonies appearing  on b lood-agar p lates 
could be verified as Pseudomonas species by p igm ent production  when 
tran sfe rred  to  a  medium contain ing asparag ine , d ipotassium  phosphate, 
and m agnesium  su lfate . K oser’s sodium -citrate m edium w as also usable, 
bu t less sa tisfac to ry  than  the asparag ine  medium. S tandard  d ifferential 
te s ts  indicated  th a t  all th e  cu ltu res studied  w ere Pseudomonas aeru­
ginosa, b u t th e  use of p igm ent production  as a  basis fo r quick iden ti­
fication w as not dependable.
Studies on P la te  Counts of B acteria. (Jam es E. F u lle r and W illiam 
C. Squires.) The clum ping of bac te ria  has alw ays been a problem  in 
m aking p la te  counts of bacte ria  because d ifferen t clumps contain widely 
vary ing  num bers of bacte ria , yet each clump is likely to  produce only 
one countable colony on a p late. An effort w as made to b reak  up bac-
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te r ia l clum ps by reduction of surface tension w ith surface-active agents 
and fa t ty  substances, and by m echanical separation  of clum ps w ith  h igh­
speed m ixing procedures. None of these m ethods w as effective because 
th e  separa ted  b ac te ria  exhibited a definite tendency to reclum p rapidly , 
which indicated the p robability  th a t  clum ping is a n a tu ra l phase of 
bacte ria l behavior fo r the m utual benefit derived from  close association 
of cells of a species. I f  th is  is true , the effort to b reak  up clumps does 
not appear to be logical.
B acteriological Study of Sour Cream  Made by the Supplee Method.
(Jam es E. F u lle r and R obert W. B ibeau.) This study w as m ade in co­
operation  w ith  the D epartm en t of D airy  In d u s try  of th e  U n iversity  to 
obtain inform ation  regard ing  the necessity  fo r ag ita tio n  during  the 
souring period and the  survival of bacte ria  introduced into the cream 
during  ag ita tion . R esults indicated th a t ag ita tio n  w as no t necessary 
b u t could be objectionable because of the possib ility  of in troducing 
con tam inating  b ac te ria  du ring  the process. Seven species of commonly- 
occurring bacte ria  th a t  m igh t easily gain  en trance  to  th e  souring  cream  
w ere found no t only to  survive bu t to m ultip ly  in th e  product. B acterio­
logical exam ination  of some com m ercially-soured cream  sam ples indi­
cated  th a t  care and cleanliness had been exercised in  th e ir  p reparation .
B acteriological S tudies w ith H ens’ E ggs. (Jam es E. F u lle r and W alter 
C. F landers.) This study w as made to secure in form ation  desired by 
the  D epartm en t of P o u ltry  H usbandry . The firs t p a r t  of the study  con­
cerned th e  iso lation  and identification of b ac te ria  from  the surface of 
eggs from  a d isease-free flock of hens. These organism s included fecal 
and skin flora and those species common to dust and soil. No pathogenic 
bac te ria  w ere found. The egg conten ts w ere nearly  free  from  bacteria  
of any type. E xperim ents w ere carried  on to  investiga te  the penetration  
into the egg contents by the  bacte ria  occurring n a tu ra lly  on the shells. 
T here w as little  pene tra tion  into eggs stored  dry, even a t  room  tem pera­
tu re . E ggs tes ted  w ere in  th ree  ca tegories: no t cleaned, w ashed, and 
sanded. W hen eggs w ere placed in sterile  n u tr ien t b ro th  and stored 
a t  room tem pera tu re , the bacte ria  p resen t on th e  shells g rew  in the 
b ro th  and read ily  p ene tra ted  th rough  the shell into the  egg contents. 
W ashing the eggs to clean them  increased shell po rosity  and fac ilita ted  
the penetra tion  by bac te ria ; sanding perm itted  an even g re a te r  pene­
tra tio n  by bacteria . A qu a te rn a ry  am m onium  solution, 200 p a rts  per 
million concentration , employed to  w ash one lo t of eggs w as effective 
in p reserv ing  the s te rility  of the egg  contents. This procedure would 
no t be legal now, bu t i t  is w orthy  of fu r th e r  investigation , and i t  should 
be possible to overcome objections so th a t  legal res tric tions could be 
rem oved.
B actericidal A ction of Ozone. (John  M. D ickerm an and A rth u r O. 
C astraberti.)  Ozone has been employed on a considerable scale in Europe 
and South A m erica as a  steriliz ing  ag en t fo r m unicipal w ate r supplies. 
The m ethod has not found favor in the U nited  S ta te s  because the equip­
m en t has been unw ieldy and expensive to operate. R ecently im proved 
equipm ent th a t can be operated  m ore economically has been developed;
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an investigation  of the bactericidal efficiency of ozone was then  under­
taken. The m ain objective w as the destruction  of microbic life in w ater. 
Secondary objectives w ere the rem oval of ta s te s , odors, color, and organic 
m ateria l. An ozone residual of 1 to 2 p a rts  per m illion w as found to 
be effective ag a in s t microbic life in  the absence of organic m a tte r  in 
the w ater. W hen organic m a tte r  is p resen t, i t  combines w ith  and 
inactivates ozone, requ iring  a g re a te r  ozone residual. Ozone w as found 
to  be m ore effective th an  chlorine fo r the steriliza tion  of w ater, when 
the two w ere com pared in equal concentrations.
An A ntibacteria l Substance in Cabbage E x trac t. (John M. D ickerm an 
and Sam uel L iberm an.) A study  w as m ade of a num ber of vegetable 
juices to  determ ine the possible presence of substances th a t  would be 
an tagonistic  to  bacte ria l grow th. One such substance, found in aqueous 
ex trac ts  of D anish Ball H ead cabbage, inhibited th e  g row th  of groups 
of pyogenic, in testinal, and spo ru la ting  types of bacte ria . A study  of 
the chemical s tru c tu re  of the substance, by m eans of paper-chrom ato­
graphic  procedure, indicated th a t it  had stro n g  reducing p roperties and 
w as probably carbohydrate  in  natu re .
D EPA R TM EN T OF BOTANY 
Theodore T. Kozlowski in C harge
D eterm ination  of Fungous and B acterial Pathogens in Commercial 
P ropaga ting  Stock of C arnations. (R. W. Ames.) C u ltu ring  of c a rn a ­
tion cu ttin g s to secure disease-free stock has been practiced in com­
m ercial concerns w ith apparen tly  sa tisfac to ry  resu lts . S tudies w ere 
made to  determ ine the actual value of such a technique in detec ting  and 
elim inating  infection and to com pare the advantage of th is method in 
cu ltu ring  w ith  th a t  of the cu rren t p rac tica l m ethod of carefu l selection 
and sound cu ltu ra l practice.
The presence or absence of F usarium  w as determ ined in 100 cu ttings 
from  apparen tly  healthy  p lan ts of two varie ties, N orth land  and V irgin ia 
H ercules. In N orth land, the percen tage of cu ttings infected varied  from  
2.5 to 18.0, w hereas in V irg in ia  H ercules the percen tage varied  from  
5.3 to 11.2. Suitable plots of rooted p lan ts of both cultured  and uncultured  
cu ttings will be grow n fo r flowering to determ ine the feasib ility  and 
p racticab ility  of th is technique.
Im proved Methods of Control of C lubroot of C rucifers and O ther 
Soilborne D iseases of P lan ts. (W. L. D oran.) G row th of cabbage p lan ts 
w as im proved by the  addition of ground lim estone w ith m ercurous 
chloride to  soils both in fested  and un in fested  w ith  Pla&modiophora 
brassicae, b u t g row th  of p lan ts  in  in fested  soils showed g re a te r  im ­
provem ent. All app lica tions of m ercurous chloride to the soil w ere 
m ade th rough  comm ercial fe r tiliz e rs  as ca rrie rs . E ffects of g round 
lim estone and  m ercurous chloride on clubroot and g row th  of p lan ts  in 
11 d ifferen t soils inoculated  w ith  Plasmodiophora brassicae a re  being 
com pared.
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Technical chlorobrom opropene (25 percen t by w eight, active) 0.5 gm. 
p e r square foot of soil controlled dam ping-off of beet, cabbage, and 
tom ato  seedlings bu t did no t control clubroot. Vancide 51 controlled 
dam ping-off of beet, cucum ber, and lettuce seedlings a t  the ra te  of
0.6 cc. per square foot im m ediately a f te r  seeding.
lo m a to  L eaf Mold Caused by the Fungus Cladosporium  fulvum  Cke.
(E . F . Guba.) Since the previous report, two fu r th e r  generations of 
our th ree  new  hybrid red  tom atoes have been selected fo r resistance 
to  Cladosporium  and  desirab le  f ru itin g  type, and  effort h as been di­
rected  tow ards producing types w ith  la rg e r  f r u i t  th a n  Im proved Bay 
S ta te . The No. 4 tom ato  h as m uch la rg e r  f r u i t  th a n  Im proved Bay 
S ta te , and  g row ers re g a rd  i t  favorab ly . H ybrids Nos. 2 and  3 a re  
im m une to  Cladosporium, deriv ing  th is  im m unity  from  Lycopersicon 
peruvianum  (L .) Mill. These a re  still being selected fo r  fu r th e r  im ­
provem ent and  have been crossed w ith  im proved B ay S ta te  in  an  effort 
to combine im m unity  to  all fo rm s of lea f mold w ith  desirab le  com­
m ercial type.
In troductions of our lea f mold re s is ta n t tom atoes have contribu ted  
to significant sav ings and  increased earn in g s to  g row ers. T ucker (M is­
souri) combined res istance  to  Cladosporium  in  Im proved B ay S ta te  w ith  
resistance  to  F u sa riu m  w ilt. Budzien (W isconsin) has developed a 
p ink tom ato  fo r M ilwaukee w ith  resistance  to  Cladosporium  derived 
from  Im proved B ay S tate .
E ffect of F luorescen t Sun Lam p on P lan ts . (L. H. Jones and E. A. 
Snow.) A t a distance of 30 inches and under continuous illum ination, 
various p lan ts w ere severely in jured  by the ray s of a 20-w att fluorescent, 
u ltrav io le t lig h t bulb. T em peratu res of the soil and a ir  under the bulb 
w ere no t ra ised  by th e  cold ligh t. W hen window g lass or celluloid was 
inserted  betw een th e  ligh t and the p lan ts, no in ju ry  resu lted ; however, 
quartz  g lass allowed the le thal ray s  to  pass through.
D am ping-off and G row th of Seedlings and C u ttings of Woody P lan ts 
as Affected by Soil T reatm en ts and M odifications of E nvironm ent. (W.
L. D oran.) W ork w as continued on the best m ethods of using fung i­
cides, especially Phygon XL (50 percen t 2,3-dichloro-l,4-naphthoquinone) 
quinone) in  th e  tre a tm e n t of cu ttings. The fungicide was applied to 
cu ttin g s by e ither the pow der-dip or the solution-im m ersion method. In 
some cases, such tre a tm en ts  of cu ttin g s w ith  fungicides w ere used in 
com bination w ith  root-inducing substances. In o ther cases, the trea tm en ts  
w ere used alone.
Phygon X L is g iv ing  b e tte r  re su lts  w ith cu ttings of m ost species 
th an  o ther fungicides sim ilarly  used. Phygon XL, 0.3 gm. per lite r  for 
24 hours, used w ith  indolebutyric acid in solution, im proved roo ting  of 
softwood cu ttin g s of C o n u s  florida, C lethm  barbinervis, and Rhodo­
dendron calendulaceum, and roo ting  of leaf-bud  cu ttin g s  of Rhododendron 
catawbiense m ore th a n  did indolebutyric  acid used alone.
Phygon XL, used in th is  w ay, also im proved th e  roo ting  of cu ttings of 
Rhododendron catawbiense w hen no indolebutyric acid w as applied.
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R ooting of fa ll and w in te r cu ttings of conifers (an  arborv itae , a 
ju m p e r, and  a  fir) w as m ore im proved by pow der-dip tre a tm e n t w ith  
Phygon XL, Phygon XL (ta lc  1:1 and Phygon X L), H orm odin No. 3 
(1 :2 ) used w ith  indolebutyric acid or a-naph thaleneacetic  acid th an  
by th e  roo t-inducing  substances used alone and  applied  by th e  solution- 
im m ersion method.
I t  w as found  th a t  cu ttin g s of Tsuga canadensis rooted in  la rg e r  
percen tages if  m ade from  wood in  its  firs t y ea r th a n  if  m ade from  
wood in  its  second year. Percen tages of cu ttin g s th a t  rooted w ere 
m arked ly  increased  by tre a tm e n t of cu ttings w ith  indolebutyric acid 
and  w ith  a-naphthaleneacetic acid. C uttings of hemlock w ere successfully 
tak en  from  m any trees  betw een m id-A ugust and la te  Jan u a ry . P e r­
cen tages of cu ttin g s of hemlock th a t rooted w ere increased by th e ir  
pow der-dip tre a tm en t w ith  Phygon X L alone o r variously  diluted, such 
trea tm en ts  supplem enting solution-im m ersion tre a tm en ts  w ith roo t in ­
ducing substances.
Investiga tions of Fungicides T hat P rom ise V alue in A pple Disease 
C ontrol. (E . F . Guba.) W eather conditions a t  W altham  in 1950 w ere 
unfavorable  fo r apple scab. The ra in fa ll fo r A pril w as 2.29; May, 1.31; 
June, 1.43; Ju ly , 1.53; A ugust, 4.55; and Septem ber, 1.67 inches; w ith 
th e  to ta l ra in fa ll fo r  th e  period being considerably below norm al. To 
com pare the effect of post-infection applications o f fungicides on scab 
control, th e  follow ing m ateria ls  w ere tes ted : K oppers F lo ta tio n  Sulfur 
P aste , 12 lb.; Phygon XL and Epsom  Salt, % and 14 lbs.; P u ratized  
A gricu ltu ra l Spray, 1 p in t; and P ura tized  A pple Spray, 1 p in t. A ppli­
cations w ere as follow s: P repink, M ay 5>; Pink, M ay 121; Calyx, M ay 
221; i st  Cover, M ay 292; 2d Cover, June  23; 3d Cover, June  72; 4 th  Cover, 
Ju n e  162; 5th Cover, Ju ly  72.
Insecticide (DDT and lead a rsen a te ) w ith  Phygon-Epsom  S alt caused 
9 to  10 percen t ru sse tted  Delicious apples; insecticide w ith  F lo tation  
S u lfu r P aste , 5 to  8 percen t; insecticide w ith  phenylm ercuri fungicides 
(P ura tized  A g ricu ltu ra l Spray  and P ura tized  A pple S p ray ), none. More 
or less Phygon fo liage chlorosis w as noted on M cIntosh, Delicious, and 
Baldw in foliage. Kolofog and Phygon combined (3 lb. and Vi lb. did 
no t produce ap p aren t fo liage chlorosis. Yellow fo liage and defoliation 
occurred on u n irrig a ted  Baldwin and Delicious trees sprayed w ith  phenyl­
m ercuri fungicides.
Irrig a tio n  g rea tly  increased f r u i t  w eight and volume. S tippen or 
Baldw in spot w as m ost p revalen t a t  h arv es t in  f ru i t  from  irrig a ted  
trees  bu t did no t increase a f te r  fo u r m onths of storage.
Combining fo liage chemical n u trien ts  w ith  insecticides and fungicides 
in the sp ray  tan k  is being com m ercially practiced. In  cooperation w ith  
W. D. W eeks and W. D. W hitcomb, com parisons a re  being m ade of m ix­
tu re s  containing su lfu r, ferbam , lead a rsenate , DDT 50 percen t w ettable, 
N uG reen, Epsom  Salt, B orax, T E P P  and D im ite on M cIntosh, Rhode 
Island G reening, Delicious, and N orthern  Spy. M ixtures w ithout su lfu r 
or ferbam  are  no t fungicidal according to labora to ry  studies.
1 F u n g ic id e  on ly . 2 In se c tic id e  on ly . 3 In sec tic id e  a n d  F u n g ic id e . In sec tic id e  used 
w as  lead  a r s e n a te  2 lb ., 50 p e rc e n t D D T w e tta b le  2 lb. to  100 g a llo n s  o f  w a te r.
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R esistance to  Fusarium dianthi, th e  Cause of a  Serious C arnation  W ilt 
D isease. (E . F . Guba.) Since the previous report, num erous seedlings 
of seifs of John  B riry  and E leanor and crosses of these two comm ercial 
varie ties a re  being grow n. C uttings a re  being p ropagated  and inoculated 
w ith  F usarium  to iden tify  susceptible lines. Susceptib ility  and im m unity 
have appeared, and it is still too early  to appra ise  com m ercial possi­
bilities. I t  is planned to  self the seedlings show ing resistance  to  the 
F usarium  fungus, to rep ea t the routine of grow ing, p ropaga ting , and 
inoculating  un til pure lines fo r resistance  have been obtained, and to 
backeross re s is ta n t seedlings to  re s is ta n t paren ts in an effort to combine 
resistance  w ith  desirable com m ercial type.
Three of th e  in v es tig a to r’s ea rlie r seedlings (R egal Pink, W altham  
P ink, and M rs. E. F . Guba) released to the  trad e  a re  re s is ta n t to  F u ­
sarium  w ilt and are  being w idely d issem inated. Mrs. E . F . Guba, the 
m ost unusual and outstanding  of th e  th ree  varie ties, received an  A w ard 
of M erit a t  th e  1950 New E ngland  C arnation  G rowers V ariety  D ay a t 
Tew ksbury, M assachusetts. I t  scored 90 points, the h ighest of any 
varie ty , a t  the New Y ork F lo r is ts ’ Club C arnation  N ig h t in F eb ruary , 
1951. I t  also won a  C ertificate of M erit and scored 91 points a t  the 
A m erican C arnation  Society exhibition in D ayton, Ohio, in M arch, 1951, 
and m issed the “B est V arie ty  in  the Show” by one point.
Top Soil A pplications of Chemicals for the C ontrol of C arnation  W ilt 
D iseases. (E . F . Guba and R. W. A m es.) Chemicals show ing prom ise 
as soil d is in festan ts in  fundam ental labo ra to ry  p ilo t te s ts  w ere applied 
to  soil in  a m ix ture  w ith sand a t  reg u la r in tervals. R hizoctonia stem  
ro t control, p lan t to lerance, and yield w ere considered in evalua ting  
trea tm en ts .
P reference w as shown in every respect by New Im proved Ceresan
0.78 oz., F erm ate  3.10 oz., and Sem esan 3.10 oz. per 100 sq. f t . of grow ing 
bed, per application. Loss from  stem  ro t in beds no t tre a te d  w ith  
chem icals w as m uch g re a te r ; fo r exam ple, a  20.3 percen t loss w as re ­
duced to 3.6 percen t by New Im proved C eresan ; 4.2 percen t by F e rm ate  
and  5.7 percen t by Sem esan. However, in  p rac tice  th is  loss can  be largely  
avoided by shallow  p lan ting  and sound cu ltu ra l practices. Phenly- 
m ercuri ace ta te  in a dilution tw ice th a t  recom m ended fo r p lan t p ro ­
te c ta n t sp ray ing , 1 p in t per square  foot, a t  m onthly  in te rv a ls  also gave 
some control of R hizoctonia stem  ro t. In  o ther te s ts  no control of F u ­
sarium  and Phytom onas w ilts (both system ic diseases) could be shown 
by chemical soil trea tm en ts .
In general, soil application  of fungicides in beds p lanted  to  carnations 
as a method of controlling the system ic w ilt diseases is no t considered 
advisable; grow ers have been benefited m easurab ly  by heeding th is 
advice. The general fa ilu re  to control w ilt d iseases by soil applications 
of chem icals has encouraged grow ers to consider judicious selection of 
p ro p ag a tin g  stock, lab o ra to ry  cu ltu re  of cu ttin g s to  elim inate  infection, 
and soil steam ing.
Tobacco F renching . (L. H. Jones.) Previous w ork in th is  labora to ry  
has m ade it possible to induce french ing  of tobacco a t will. The two 
m ost im p o rtan t conditions a re  the presence of the frenching  fac to r in 
the soil and  re la tive ly  h igh soil tem p era tu re . No sym ptom s of french ing  
have ever appeared  when the soil tem p era tu re  w as 70°F. or lower. 
Low ering a  soil tem p era tu re  from  95°F. to 70°F. causes each new
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lea f on a frenclied p lan t to app ea r less frenched to  the po in t w here 
no rm al leaves a re  developed. Tom ato (John B aer) and th e  sm ooth­
leaved tobacco, Nicotiana glauca G raham , developed abnorm alities w hen 
exposed to  th e  french ing  fa c to r  a t  a  h igh soil tem p era tu re . P epper 
(C alifo rn ia  W onder) w hich is in  the sam e fam ily  a s  tobacco and  tom ato, 
h as  no t show n an y  suscep tib ility  to  th e  fren ch in g  fac to r.
A lthough the  exact n a tu re  of the cause of french ing  is no t known, 
evidence points to a soil-borne organism  w hich under conditions of high 
soil tem p era tu re  affects some basic n u tr ien t supply or creates a toxin  
th a t  is absorbed by the p lan t. This frenching  fac to r has been recently  
found in  soils on w hich tobacco has probably  never been grow n. I t  is 
th e  opinion of th is inves tiga to r th a t  the frenching  fac to r w ill be found, 
in particu la r, in soils th a t  a re  quite m oist even in p ro trac ted  d rough t 
periods. Sam ples used during  the p as t year have given 100 percent 
positive te s ts  to  su p p o rt th is  opinion. By increasing  th e  am ounts of 
applied hydra ted  lime to  a soil w ith  an o rig inal pH of 5.5, the acidity  
of th e  soil w as decreased to a pH of 7.4. P lan ts  a t  a soil tem pera tu re  
o f 95°F. w ith in  th is ran g e  of pH  values frenched earlier, and sym ptom s 
w ere m ore intense w here lim e w as applied. However, w ith  la rg e r am ounts 
of lim e and an increase in  pH, there  w as a sligh t lag  a t  pH  7.9. I t  took 
46 days fo r french ing  to  appear a t  a pH  of 8.07, b u t only an  average of 
16 days to  app ea r in th e  non-lim ed soil. F u r th e r  increase in the am ount 
of lime ra ised  the pH  value to  8.32, and during  the 75-day period of 
th is  experim ent no french ing  sym ptom s appeared.
H istology of F renched Tobacco Leaves. (L. H. Jones, E . C. P u ta la , 
and L. H. W einstein.) V ery young leaves of tobacco from  norm al, mod­
era te ly  frenched, severely  frenched, and n itrogen  deficient p lan ts were 
p repared  to  study  tissues, cell size, and nucleus size. F rom  th is study 
the p relim inary  re su lts  indicate a m arked change no t only in the gross 
m orphology of leaves in  a  frenched  p lan t b u t also in  th e  cells and  tissues 
of the leaf.
A vailability  of Soil M oisture for Active A bsorption in D rying Soil.
(T. T. Kozlowski and T. J. A rm y.) W hether or no t w ate r is equally 
available to  p lan ts  in d ry ing  soil from  field capacity  to  w ilting  percen tage 
has no t yet been confirmed. Two New E ngland soils of vary ing  tex tu ra l 
g rade, M errim ac F ine Sandy Loam and Suffield Silt, w ere used in an 
investigation  to study  the effect of soil m oisture conten t on active 
absorption  as m easured by exudation from  detopped p lan ts. E xperim ents 
w ere perform ed on tom ato  (Lycopersicon esculentum  M ill.), tobacco 
(Nicotiana tabacum  L .) , corn (Zea may L. v ar. iden ta ta ) , and  bean  
(Phaseolus vulgaris L .).
A to ta l of approx im ately  60 percen t of soil m oisture in th e  rangé 
from  w ilting  percen tage to  m oisture equivalent appeared  to  be a  m in­
im um  value which w as no t available fo r active absorption. F u r th e r  
evidence indicated th a t  much g re a te r  forces fo r w a te r in take a re  de­
veloped in tops of p lan ts th an  in th e ir  roots.
»
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Effects of M ineral Deficiencies on Active A bsorption  by P lan ts . (T. T.
Kozlowski and A. J . Poivan.) This investigation  w as undertaken  to 
determ ine effects of m ineral deficiencies on active w a te r absorp tion  as 
shown by diurnal fluctuations in exudation from  detopped p lan ts  and 
thereby  to  ascerta in  w hether a d irect re la tion  ex ists betw een m etabolism  
and active absorption.
All tre a ted  p lan ts showed a d iurnal varia tion  in exudation ra te , bu t 
th is  w as le a s t ap p aren t fo r nitrogen-deficient and distilled  w a te r t r e a t­
m ents. T otal exudation fo r the duration  of the experim ent w as g rea te s t 
fo r th e  m inus iron trea tm en t, followed by com plete solution, m inus 
m agnesium , m inus phosphorus, distilled w ate r, and m inus n itrogen  
trea tm en ts . In  p lan ts grow n in solutions lacking n itrogen  and in  the 
distilled w ate r tre a tm en t, du ra tion  of exudation w as short, com plete 
cessation occurring two days a f te r  excision. The e rra tic  varia tion  and 
sh o rt du ra tion  of exudation  cannot be a ttrib u ted  to  differences in  size 
of roo t system s. These effects ap p ea r to be a ttr ib u tab le  to  vary ing  
m etabolic ra te s  conditioned by specific m ineral deficiencies on active 
absorption  by roots.
D EPA R TM EN T  O F CHEM ISTRY 
W alter S. R itchie in  C harge
Investiga tion  of A gricu ltu ra l W aste  P roducts. II. The Chemical 
Com position of C erta in  W ild P lan ts, w ith Special R eference to  th e  Con­
te n t of A lpha Cellulose, Polyuronides, Gums, and Soluble Sugars.
(E m m ett B ennett.) The p lan t kingdom  is a storehouse of m any chemical 
compounds p resen t in  v ary ing  am ounts. Some m ay constitu te  approxi­
m ate ly  50 percen t of the dry  m a tte r  of p lan ts. This group, the s truc­
tu ra l carbohydrates in fa rm  crops, has trem endous possibilities, b u t 
a t  p resen t is of litt le  economic im portance. D epending upon its  chemical 
com position, the sam e crop could be grow n fo r industria l as well as 
fo r food purposes. A n ou tle t fo r  fibrous crops, dam aged or otherwise, 
would be a decided economic advantage. W ith  th is in mind, approx im ately  
30 economically un im portan t p lan ts have been analyzed fo r the content 
of to ta l cellulose, a lpha  cellulose, fu rfu ra l, and to ta l soluble sugars. The 
re su lts  on a  d ry  m a tte r  basis are  as follow s:
1. The con ten t of cellulose ranged  from  approxim ately  20 to  50 
percen t; about one-th ird  of the sam ples contained from  40 to 50 percent.
2. A pproxim ately  60 to 70 percen t of the to ta l cellulose could be 
clarified as a lpha  cellulose. T w enty  percen t of the p lan ts  contained 
cellulose th a t  consisted of over 70 percen t alpha cellulose. The common 
sm artw eed, bu tterw eed , and  a s te r  contained th e  h ighest percen tage of 
th is fraction .
3. The con ten t of fu r fu ra l varied  from  about 3 to  15 percen t; about 
25 percen t of the p lan ts contained over 10 percent. Poverty  g rass , jim son 
weed, bu tterw eed , and w itchg rass contained the h ighest percentage.
4. Soluble su g ars  ranged  from  about 3 to 15 percen t; about 15 percen t 
of the p lan ts yielded over 10 percent. The sta lks of the common m ilk­
weed, wild lettuce, m em bers of the  dock fam ily, and the sedge p lan t 
contained the h ighes t percentage.
«
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R elative A vailability  of Phosphorus F e rtilize r M ateria ls to F orage 
Crops. (M ack D rake, C hem istry, and W. G. Colby, A gronom y.) Phos­
phorus is w idely recognized as an  essential elem ent fo r p lan t and anim al 
developm ent. The long-lived legum es, a lfa lfa , and clover, valued fo r 
th e ir  h igh m ineral and p ro te in  content, o ften  fa il because of inadequate 
supplies of available phosphorus in  the soil. D esirable g rasses such as 
sm ooth brom e and orchard  g rass , w hich a re  grow n in association w ith  
th e  legum es, rem ove large  quan tities of phosphorus. As con trasted  to 
annual crops, these slow er grow ing, longer lived perennial fo rage  crops 
m ay rem ain  on a  given soil fo r 4 or 5 years. Thus the to ta l am ount of 
phosphorus requ ired  fo r 4 or 5 years of fo rag e  is la rge . I f  th is  to ta l 
is supplied a t  p lan ting  in a  soluble or available form  as superphosphate, 
a  la rg e  am ount of the available phosphorus w ill become “fixed” as 
re la tive ly  insoluble (low availab ility ) phosphates of iron  and alum inum  
in th e  soil. O n m any soils th e  annual application  of superphosphate  as 
a top d ressing  m ay not be efficient. F u rtherm ore  the “w orld su lfu r 
sh o rtag e” and increased dem and fo r available phosphate fe rtilize rs  have 
reduced and will continue to reduce th e  supply of cheap available phos­
phorus fo r  perennial fo rage  crops in  N ew  E ngland. Thus an  efficient 
m ethod fo r th e  use of la rg e  applications of slowly available phosphorus 
before p lan ting  is h igh ly  desirable. I t  is reasonable th a t  fo r long lived, 
slow er g row ing p lan ts, such as th e  perennial fo rage  crops, a  form  of 
phosphate such as finely ground raw  rock phosphate th a t  is less soluble, 
m ore slowly available, m ig h t be equal to or h igher in  over-all efficiency 
th an  the h igh ly  available, soluble fo rm s such as superphosphate.
The p resen t in form ation  on re lative availab ility  of phosphorus from  
finely ground raw  rock phosphate and superphosphate  (20 percen t 
P 2Oa) fo r fo rage  crops is inadequate. A lthough superphosphate  and 
rock phosphate have been com pared in  m any field experim ents, in m any 
cases th e  tre a tm en ts  did no t supply adequate quan tities of n itrogen  or 
potassium , or did no t supply com parable am ounts of su lfur.
A field experim ent w as laid  out near A m herst in 1949 on a M errim ac 
fine sandy loam  low in fe rtility . A lfalfa , tim othy, and a ladino-sm ooth- 
brom e g ra ss  com bination w ere seeded across phosphate trea tm en ts . 
Three ra te s  of finely ground raw  rock phosphate (2000, 3000, and 4000 
pounds per acre) w ere com pared w ith  two ra te s  of 20 percent P2O.1 super­
phosphate. (1000 and 2000 pounds per ac re ). The com bination tr e a t­
m ent of 1000 pounds rock phosphate (w ith  50 pounds of su lfu r) plus 
500 pounds of superphosphate w as included. T hree ra te s  of su lfu r (0, 
100, and 456 pounds p e r acre) w ere used w ith  the  2000-pound ra te  of 
rock phosphate. Rock phosphate and su lfu r w ere b roadcast and disked 
into th e  surface 3 to  4 inches of soil. Pelleted superphosphate  w as 
applied in bands (7 inches a p a r t and 3 inches deep) to m inim ize fixation. 
The yields from  rock phosphate w ere expected to  be re latively  lower 
the firs t yea r; however, in 1949 the year of seeding w as so d ry  th a t 
no yields w ere taken . By th e  second year when th e  firs t yields w ere 
taken , both  rock and superphosphate  supplied adequate phosphorus fo r 
p lan t grow th. Phosphorus availab ility  from  the rock m igh t no t have 
com pared so favorab le  in  the firs t year. In  1951, two additional experi­
m ents of th is  type w ere laid ou t to  check th is and o ther points.
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R esults of the firs t h arv es t year, 1950, and the firs t cu tting  in 1951 
w ere :
1. Ladino-clover-sm ooth-brom e g rass  yields on 2000 pounds rock 
phosphate  plus 100 pounds su lfu r w ere equal to  the yields in 1950 and 
w ere 7 percen t g rea te r in 1951 than  on 1000 pounds superphosphate.
2. T im othy yielded 4 percen t less in 1950, bu t 15 percen t m ore in 
1951 on 2000 pounds rock phosphate plus 456 pounds su lfu r as com pared 
to  1000 pounds superphosphate.
3. A lfa lfa  yields from  2000 pounds of rock w ere equal to  1000 pounds 
superphosphate, and w ere 6 percen t g re a te r  fo r 4000 pounds rock phos­
phate  p lus 100 pounds of su lfu r th an  fo r 2000 pounds superphosphate.
4. Phosphorus con ten t of the fo rage  on the above resu lts  w as com­
parable.
5. On th is soil th ere  is an  advan tage  in using  a  com bination of 
rock-phosphate-su lfur and superphosphate. The com bination tre a tm en t 
500 pounds of superphosphate  plus 1000 pounds rock phosphate w ith 
50 pounds su lfu r has produced g re a te r  yields of a lfa lfa , tim othy , and 
ladino-brom e th an  1000 pounds of superphosphate.
The Production  of Holocellulose from  Nonwoody P la n t T issue. (E m m ett 
B ennett.) Holocellulose p repared  fo r subsequent q u an tita tiv e  determ in­
ation  of hem icelluloses contained a t  leas t two frac tions. As judged by 
th e  production of fu rfu ra l, th e  firs t frac tion  m ay be rem oved so easily 
th a t  i t  is a  hand icap  in  q u an tita tiv e  procedures. A final f ra c tio n  seems 
to  be re la tive ly  stab le  to  a lte rn a te  chlorinations and sulfite trea tm en ts . 
A  significant q uan tita tive  procedure should exclude th e  final fraction , 
w hich m ay am ount to  30 percen t of th e  to ta l fu rfu ra l.
Influence of Processing, D istribution , and S to rage  on Loss of Ascorbic 
Acid in Milk. (A rth u r D. Holmes.) I t  is un fo rtu n a te  th a t  m ilk, so im ­
p o rtan t in  the hum an diet, loses so much of its  o rig inal 20 to 25 mg. of 
reduced ascorbic acid p e r lite r  du ring  processing, d is tribu tion , and s to r­
age. Reduced ascorbic acid m ay  be destroyed considerably during  the 
com m ercial d is tribu tion  of m ilk, p a rticu la rly  when it  stands in sunshine 
or b r ig h t lig h t fo r any  leng th  of tim e on the consum er’s doorstep. N o t­
w ith s tand ing  all ideal conditions during processing and distribu tion , 
serious losses m ay still occur when m ilk is stored  in the home re f r ig e ra to i.
E ffect of Added Riboflavin on the  Perm anency of Ascorbic Acid in 
Raw Cow’s Milk. (A rth u r D. H olm es.) Cow’s m ilk, w hich contains about 
10 tim es as m uch riboflavin as m are’s milk, will lose 80 percen t of its 
ascorbic acid du ring  six days’ sto rag e  in a re frig e ra to r, w hereas m are’s 
milk w ill lose about 8 percen t. To determ ine w hether a la rg e r am ount 
of riboflavin will influence the  s tab ility  of ascorbic acid, pasteurized  
cow ’s m ilk w as fortified  w ith  U .S.P. riboflavin a t the ra te  of 4 mg. and 
8 mg., respectively . Seventeen series of m ilk sam ples prepared  a t  ^inter­
vals betw een Septem ber and M arch w ere stored  from  M onday to F riday 
in darkness a t  10°C. and assayed a t  25-hour in tervals. D uring the 96-hour 
sto rag e  the unfortified  m ilk, the m ilk fortified  w ith 4 m g. and 8 mg. of 
riboflavin per li te r  lost 77, 73, and 69 percen t of th e ir reduced ascorbic
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acid, respectively, indicating  little  if any  change in the am ount o r ra te  
of destruction  of reduced ascorbic acid du ring  sto rage  in  g lass containers 
in  darkness a t  10 °C.
Reduced Ascorbic Acid C ontent of Milk a t  D ifferent S tages o f P ro ­
cessing. (A rth u r D. Holm es.) V ariation  of reduced ascorbic acid in 
d ifferen t bottles of m ilk from  th e  sam e lot of pasteu rized  m ilk w as 
studied. B etw een A u g u st 1 and M ay 1 fo u r sam ples from  each of 17 
lo ts of m ilk processed by the D airy  In d u stry  D epartm en t in comm ercial 
da iry  equipm ent w ere tak en : the firs t sam ple rep resen ted  th e  thoroughly  
m ixed cold m ilk before h ea ting  in  the pasteu riz ing  v a t; the second 
sam ple, hot milk, w as taken  from  the v a t im m ediately a f te r  pasteu riz a­
tion ; th e  th ird  sam ple cam e from  the firs t 20 q u a rts  of m ilk passed 
th rough  the cooling and bo ttling  equipm ent; and the fo u rth  sam ple 
was the la s t m ilk th rough  th a t  system . The raw  milk contained 18.6 
mg. of reduced ascorbic acid per lite r ; a f te r  pasteu riza tion  th e  m ilk 
contained 17.1 mg., re ta in in g  over 92 percent of its orig inal ascorbic 
acid. The 1 / sam ples of the firs t m ilk th rough  the pipe lines supplying 
the surface cooler and th e  bo ttle  filler averaged 5.9 mg. of reduced 
ascorbic acid per lite r ; hence, th is  m ilk had lost over 65 percen t of the 
ascorbic acid p resen t a f te r  pasteu riza tion . The la s t m ilk th rough  the 
system  contained over 15.6 mg. of reduced ascorbic acid per lite r , r e ­
ta in ing  over 91 percen t of the reduced ascorbic acid presen t a f te r  pas­
teurization . The atm ospheric oxygen w ith  which the heated m ilk came 
in  contac t d u ring  its  passage  th rough  the equipm ent and the contac t 
of the m ilk itse lf w ith  the processing equipm ent w ere probably respon­
sible fo r the excessive loss of reduced ascorbic acid. These values indi­
ca te  one cause of the wide varia tion  in reduced ascorbic acid of com­
m ercial re ta il milk.
C hanges in V itam in C ontent Coincident w ith D ifferent S tages and 
R ates of M atu rity  of V egetables Used fo r Home Consumption. (A rth u r 
D. Holmes.) The constan t dem and fo r additional inform ation  on cul­
tu ra l procedures fo r production of a  profitable yield of tom atoes of 
high food value has in itia ted  a study  of th e  influence of m ulching on the 
m ineral content of tom atoes. Twelve plots w ere used: th ree  mulched 
plots and one control p lo t w ith tw o rep licates of each. The mulches 
(horse m anure, rye  straw , and shredded su g ar cane sta lk s) w ere applied 
th ree  inches deep. D uring the 89-day grow ing season th ere  w ere 680 
hours of b rig h t sunshine and 12 inches of ra in fa ll; th e  tem p era tu re  
ranged  from  41° to  100°F. All p lo ts received a  5-8-7 com m ercial f e r ­
tilize r a t  the ra te  of 2000 pounds per acre. On a d ry  basis, typ ical 
tom atoes contained th e  follow ing am ounts per 100 g.: calcium  —  203 
mg., 186 mg., 218 mg., and 193 m g.; m agnesium  —  268 mg., 254 mg., 
276 mg., and  176 m g.; phosphorus —  530 mg., 716 mg., 564 mg., and 
480 m g.; potassium  —  3.0 g., 5.4 g., 3.5 g., and 4.0 g. fo r the control, 
m anure, straw , and shredded cane sta lks, respectively. S im ilar am ounts 
of m agnesium  and n itrogen  w ere found in the tom atoes from  the 
experim ental and control plots
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T H E  CRANBERRY STATION 
EA ST W AREHAM , MASS.
H. J . F rank lin  in C harge
Prevalence of C ranberry  Insects in the Season of 1950. (H. J. F rank lin .)
Insect Degree of Abundance
1. Bumblebees and honeybees. P lentifu l.
2. Gypsy m oth H ard ly  any  found because of the 
sp ray ing  done w ith  a irp lanes and 
helicopters by the gypsy m oth au th o r­
ities in B arnstab le  County in 1949 and 
in P lym outh County in 1950.
3. B lunt-nosed cranberry  
leafhoppers
N orm al am ounts in P lym outh  County 
to  ra th e r  heavy am ounts in B arnstab le  
County.
4 F ru itw orm A bout norm al.
5. B lack-headed firew orm R ather less trouble th an  usual.
6. Yellow-headed fireworm L ittle  trouble.
7. F ire  beetles None found.
8. Spotted  firew orm s None found.
9. Lady beetles V ery abundant.
10. Green spanw orm R ath e r m ore genera lly  abundant than  
norm al.
11. Brown spanw orm L ittle  trouble.
12. F a lse  arm yw orm s R ath e r scarce.
13. Spotted and black cu t­
w orm s and arm yw orm s
Gave unusually  little  trouble  a f te r  la te  
holding of the w in te r flood and a fte r  
g rub  flooding.
14. G irdlers Gave very little  trouble.
15. S p ittle  insect R a th e r less troublesom e th an  norm al.
16. Root g rub A bout norm al.
17. C ranberry  weevil This insect has been m ore trouble­
some th an  usual fo r th e  la s t tw o or 
th ree  seasons.
18. Tipw orm N orm al.
19. Blossom worm Gave very  little  trouble.
20. Southern  red  m ite A bout norm al.
21. C ranberry  scale This has been more w idely trouble­
some the la s t two years th an  ever 
before in the h is to ry  of the c ran ­
berry  industry . I t  is also repo rted  as 
troublesom e in New Jersey .
22. Brown g rasshoppers Norm al.
23. White- g rubs Norm al.
24. G rape Anomala N orm al.
Frost. F o recasts. (H. J. F rank lin .) A fternoon and evening forecasting  
of c ranberry  fro s ts  w as continued as in previous years. T here w ere 176 
subscribers to the special telephone service in 1950, and 177 in 1951. 
F ro s t w arn ings w ere also sen t out by radio  th rough  S tations WBZ
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(B oston), W NBH (N ew  B edford), and WOCB (W est Y arm outh) in 1950, 
and WBZ, WOCB, and WBSM (N ew  B edford) in 1951. The w arn ings 
w ere p repared  in cooperation w ith the Office of the U nited S ta tes W eather 
B ureau  a t  Logan A irport.
F e rtilize r R equirem ents of C ranberry  P lan ts. (F . B. C handler and 
W. G. Colby.) The use of liquid fe r tilize r in w ate r solution g rea tly  
reduces th e  cost of app lication  and gives a  very  sa tisfac to ry  d istribu tion . 
The n u trien ts  a re  absorbed from  the w a te r quite read ily , even when 
applied in th e  w in te r flood. A s liquid fe r tilize r gives quite a uniform  
d istribu tion , i t  should be used as a basic application. The locations 
requ iring  m ore fe r til iz e r  should be tre a ted  by hand w ith  d ry  fertilizer.
C ranberry  Insect Control M ethods. (A nthony R. B riggs.) (E x trac ted  
from  M aste r’s Thesis.) D uring th e  1950 insect season, research  w as 
conducted in an  effort to  discover which of the presen t-day  cranberry  
insect control m ethods a re  the m ost efficient as re la ted  to control and 
cost. These m ethods a re : th e  application of insecticidal dusts by ground 
machine, a irp lane, and helicopter, the application  of insecticidal sprays 
by ground m achine and airp lane, and insect control by flooding th e  bogs 
w ith w ater. The insects considered w ere: the blunt-nosed leaf hopper1, 
the blackheaded firew orm 2, the green spanw orm 3, and the c ranberry  
weeviH. The in festa tions w ere gauged by use of the c ran b erry  insect 
net. The bogs w ere sw ept once p rio r to  the tre a tm e n t and tw ice a f te r  
it, a t  tw o-day in tervals —  two and fou r days a f te r  control. Exceptions 
to th is p ractice  include some of the d a ta  ga thered  by the rep resen ta tives 
of the A. D. M akepeace Com pany and a  few  cases in  w hich th e  w eather 
made the p ractice  im possible. D ata  w ere collected every day th a t  the 
w eather perm itted  in  the insect season.
The d a ta  on insect abundance, control, and reduction  w ere subjected 
to sta tis tica l analysis. W ith the exception of some da ta  derived from  
areas trea ted  w ith  pyre th rum , all bogs under observation w ere trea ted  
w ith DDT.
1 S c le ro racu s  v ac c in ii (V . D .) . 2 R hopo b o ta  v a c c in ia n a  (P a c k .) -  3 I ta m e  su lp h u re a
(P a c k .) .  4 A n th o n o m u s  m uscu lu s  (S a y .) .
A nalysis of th e  d a ta  obtained by observations and  experim ents 
revealed:
1. T here w as no significant difference in  the re la tive  efficiency of 
control of g reen c ran b erry  spanw orm s by the applications of ground 
dust, ground spray , plane dust, plane spray, or by flooding.
2. There w as a  significant difference in  the  re la tive  efficiency of the 
six control m ethods in reducing in festa tions of cranberry  weevil.
a. A pplications of sp ray  by ground m achine and by a irp lane are 
significantly  m ore effective than  o ther m ethods. No difference 
w as found betw een these two methods.
b. Ground dust applications and contro l by flooding w ere sig ­
nificantly  more effective th an  the dust applications by plane 
and helicopter, bu t considerably less effective th a n  the ground 
and p lane-spray  applications.
3. There w as no significant difference betw een ground dust applica­
tions and plane dust applications in the control of blunt-nosed leafhoppers.
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4. H elicopter dust applications reduced black-headed firew orm  in ­
fe s ta tio n s m ore efficiently than  airp lane dust or a irp lane sp ray  app li­
cations. No significant difference w as found betw een the a irp lane d u st 
and a irp lane sp ray  applications in th is connection.
5. There w as a significant difference in the control of the fo u r 
insects by applications of dust by airplane.
a. The reduction of the blunt-nosed leafhopper and the green 
spanw orm  w as significantly  g rea te r th an  the reduction  of the 
weevil and black-headed firew orm  by th is  method.
b. I t  appeared  to reduce w ith  equal efficiency the in festa tions of 
the blunt-nosed leafhopper and the green spanw orm ; th e  sam e 
w as tru e  of in festa tions of the weevil and th e  black-headed 
fireworm.
6. The least expensive m ethod of insect control is flooding. In  order 
of increasing expense the m ethods are : flooding, plane spray, ground 
dust, p lane dust, helicopter dust, and ground spray.
7. A pplications of DDT dust (50 pounds per acre) w ere significantly  
m ore effective th an  applications of p y re th rum  d u st (75 lbs. p e r acre) 
in  th e  control of th e  blunt-nosed leafhopper and the c ran b erry  weevil.
a. A lthough the num ber of g reen spanw orm s w as sm all, the  indi­
cations are  th a t  p y re th rum  w as not as effective a s  DDT.
C ontrol of C ranberry  Bog W eeds. (C. E. Cross.) T ests w ith  th e  fo l­
low ing w eed-killers w ere carried  out in  sufficient num bers to  w a rra n t 
the  d raw ing  of ce rta in  conclusions: S toddard Solvent, kerosene, alka- 
nolam ine and trie thano lam ine  2,4-D, trie thano lam ine  2,4,5-T, and copper 
su lfa te  solutions.
S toddard Solvent can be sprayed  safe ly  on c ranberry  vines a f te r  
October 1 a t  dosages up to 10 gallons per square rod. M axim um  dose 
te s ts  w ere m ade on several bogs in both P lym outh  and B arnstab le  
Counties, and in no case did S toddard  Solvent ap p ea r to in ju re  th e  vines 
o r reduce the crop the follow ing year. A pplications of 5 gallons or more 
p e r square  rod killed all a s te rs  of all types, a ll sum m er-g rass (A grostis), 
p overty -g rass  (Andropogon), spike ru sh  (Juncus effu sus), Canada ru sh  
(J . canadensis), w ool-grass (Scirpus) , and  species of Carex; an  80 
p ercen t reduction  in  s tan d s of loosestrife  (Lysim achia), w ild roses 
(Rosa), and sm all bram bles (Rubns). A pplications of G and 7 gallons per 
square  rod killed 95 percen t o r m ore of th e  w ild roses and  sm all 
bram bles. In p re lim inary  te s ts , S toddard Solvent applied in  October 
a t  7% gallons p e r square  rod reduced th e  population  of saw  b rie rs  
(Sm ilax) by 50 p ercen t and  b lackberries (Rubus) by 75 percent.
P o st-h a rv es t kerosene sp rays a re  lim ited in value because th e ir 
effect on c ranberry  vines is unpredictable —  som etim es causing com­
plete  defoliation  and loss of crop fo r one year, and a t  o ther tim es 
causing  no ap p a ren t in ju ry  a t  all. In the fa ll of 1950, th ree  series of 
experim ents w ere m ade on w idely separa ted  bogs in P lym outh  County 
w ith  no vine in ju ry  resu lting . W here kerosene w as applied a t  7 32 and 
10 gallons per square rod in October, a t  le a s t 75 percen t of the saw 
b rie rs  and over GO percen t of the b lackberries w ere killed.
Mixed alkanolam ine sa lts  of 2,4-D reg u la rly  produced some volatiliza­
tion  vine burn  when applied in 20 percen t solutions to the tip s of ta ll
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weeds by th e  “w et glove” m ethod. Even w hen the ta ll weeds w ere 
tre a te d  w ith  these sam e solutions by gen tly  b rush ing  them  w ith  a 
sw abbed hockey stick, i t  caused some in ju ry  to the c ranberry  vines 
beneath . L ittle  or none of th is fo rm  of in ju ry  occurs when th e  sam e 
m ethods a re  used to  apply  20 percent solutions of the trie thanolam ine 
s a lt  of 2,4-D. Both of th e  above sa lts  have been used w ith some success 
in  k illing  loosestrife , sw am p loosestrife  (Decodon), h a rdhack  and  
meadow  sw eet (Spiraea  sp p .) , 3 -square g rass  (Seirpus) ,  m arsh  St. 
Jo h n ’s-w ort (H ypericum ), and  royal fe rn  (Osmunda).
The re su lts  of sp ray in g  c ran b erry  bog shores fo r th e  control of 
poison ivy, g rap e  vines, saw  b riers, and bull b riers w ere made more 
consisten t by the addition of th e  trie thano lam ine  sa lt of 2,4,5-T to  the 
above sa lts  of 2,4-D, in the proportion  of 1 to 2.
E xtensive p re lim inary  te s ts  w ere m ade during  the la s t year to find 
inexpensive and selective w eed-killers fo r the woody weeds of c ran b erry  
bog shores. To date, it  appears safe and profitable to use am ine sa lts  
of 2,4-D and 2,4,5-T fo r the control of poison ivy, w ild g rapes, choke- 
berry , wild cherry , m orning glory, hardhack, meadow sw eet, etc., on 
th e  shores of c ran b erry  bogs and even in shore ditches, provided th a t 
no sp ray  is allowed to d r if t  onto ad jacen t c ran b erry  vines. The best 
d ilution ap p ea rs  to  be 1 cupfu l of 60 percen t concentrate  (4 pounds 
2,4-D or 3.3 pounds 2,4,5-T per gallon) in 4 gallons of w ater. B est 
resu lts  follow a sp ray  of 250 gallons an acre in  w arm , dry , and sunny 
w eather.
Several sp rays made by dissolving copper su lfa te  in w a te r w ere 
tes ted  in  A ugust. The m ost sa tisfac to ry  concentration  w as found to 
be 25 pounds in  100 gallons of w ate r. This solution, sprayed a t  250 
to  300 gallons an acre, kills over 90 percen t of th e  follow ing weeds: 
w a rty  pan ic -g rass  (Panicum verrucosum ), fireweed (E rech tites) , pitch- 
fo rk s (Bidens) and  n u tg ra ss  (Cyperus den ta tus). E a r ly  in  A ugust, 
th is  sp ray  causes tiny  specks to  appear on some of the green berries. 
This trouble  does no t develop la te r  in  th e  m onth w hen the berries a re  
p a rtly  colored. To be m ost effective in weed control, the sp ray  should be 
applied on th e  annual weeds previously m entioned before they  have 
produced m atu re  seeds.
W in ter P rotection . (C. E. Cross.) A year ago, i t  w as repo rted  th a t  
ra th e r  concentrated  sp rays of w ax on cranberry  vines to p reven t w in ter- 
k illing  increased the fro s t sensitiv ity  of the tre a ted  vines the follow ing 
spring . T ests of m ore dilute w ax sp rays in December, 1950, have shown 
no increase in f ro s t susceptib ility , but, because w in terk illing  conditions 
w ere no t p resen t during the m ild and open w in te r of 1950 and 1951, 
i t  w as no t known w hether or no t these more d ilu te sp rays offer 
sufficient protection.
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D EPA R TM EN T OF DAIRY IN DU STRY
D. J . H ankinson in C harge
Sanitizing  A gents for D airy Use. (W. S. M ueller.) F rom  a san ita ry  
standpoin t, no o ther operation is m ore im p o rtan t in th e  production  of 
h igh quality  da iry  products th an  the cleaning and san itiz ing  of d a iry  
u tensils and equipm ent. H ot w ate r is essential fo r sa tisfac to ry  w ashing, 
bu t un fo rtu n a te ly  m ost dairy  fa rm s do no t have an  adequate supply  of 
ho t w a te r fo r th is purpose. A lthough steam  is an excellent san itiz ing  
agen t, i t  is not a s  essential as hot w ate r on the dairy  fa rm  because 
chem ical san itiz ing  agen ts m ay be used in place of the steam . Both 
steam  and chem icals have advantages and lim itations as san itiz ing  
ag en ts  fo r  d a iry  use.
1. Sanitization of Dairy TJtensils by Heat. (W . S. M ueller and  W. 
T. G eenty.) F u r th e r  stud ies w ere m ade to find a  p rac tica l m ethod of 
supp ly ing  ho t w a te r and  steam  fo r d a iry  fa rm  cleaning and  san itiza tion . 
The san itiza tion  capacity  of a sm all equipm ent u n it consisting  of a 
h ea te r (availab le  fo r  b u rn in g  n a tu ra l or m an u fac tu red  gas, stove oil, 
kerosene, o r Diesel o il), a  tw o-com partm ent w ash  sink, and  a steriliz ing  
cab inet w as investigated . The efficiency of the heate r, w hich will p ro ­
duce e ith e r ho t w a te r o r steam , w as also m easured. I t  w as found th a t  
th e  h ea te r w ould produce ho t w a te r  o r steam  w ith in  tw o m inu tes a f te r  
lig h tin g  th e  bu rn er. M ilk cans or pa ils  w ere effectively san itized  when 
steam ed fo r th ree  m inutes w ith in  the  steam  chest o r w hen placed fo r 
30 seconds over the steam  je t. The b u rn e r w as found to  be 70 percent 
efficient in  fuel consum ption (bottled  g a s ) , w hich by eng ineering  s tan d ­
ard s is considered to  be very  good. W hen bo ttled  gas w as used, the 
cost of producing  ho t w a te r and  steam  fo r c leaning and  san itiz ing  
th e  u tens ils  on an  average  size d a iry  fa rm  (20 cows) w as calculated  
a t  21 cents p e r day. R esu lts of th is  study  show th a t  th is  type  of 
steam  s te rilize r is bo th  effective and  efficient in  its  opera tion  and  could 
lend itse lf  very  sa tis fac to rily  to  New E n g lan d  d a iry  fa rm s.
2. New Chemical Sanitizing Agents. (W . S. M ueller.) The ideal 
chem ical san itiz in g  ag en t fo r  d a iry  use should be colorless, odorless, 
tas te less , stab le , nontoxic to  hum ans, noncorrosive, no t adversely  affected 
by o rgan ic  m a tte r  o r h a rd  w a te r, inexpensive, and  should have bac­
te r io s ta tic  action  as  well as germ icidal action. The d a iry  in d u s try  is 
now lim ited  to  tw o types of chemical san itiz in g  a g e n ts ; nam ely, chlorine 
and  q u a te rn a ry  am m onium  compounds. Both of these chem icals have 
sufficient lim ita tions to  m ake i t  desirab le  to  look fo r b e tte r  san itiz ing  
agen ts . V arious resorcinol compounds, ch lorinated  phenols and  chlor­
ina ted  m orpholin ium  com pounds have been studied  as possible san itiz ing  
ag en ts  fo r  d a iry  use. A lthough m any of these p roducts have excellent 
germ icidal p roperties, they  have no t been perfec ted  to  the point w here 
they  can be recom m ended fo r  rep lac ing  the chlorine o r q u a te rn a ry  types 
of san itiz in g  agents.
In  q u a te rn a ry  investiga tions i t  w as found th a t  as little  as 5 to  10 
p.p.m. of q u a te rn a ry  in th e  m ilk w ould sign ifican tly  re ta rd  acid and 
curd  fo rm ation  in  the m an u fac tu re  of co ttage cheese. T hus, d a iry  fa rm ­
e rs  and  m ilk p la n t op era to rs  should use san itiz in g  procedures th a t  w ill 
avoid con tam ination  of th e  m ilk w ith  inh ib ito ry  concentrations of 
q u a te rn a ry .
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D EPA R TM EN T  O F ECONOMICS 
Philip  L. Gamble in C harge
Public Land O wnership in R ural A reas of M assachusetts. (David 
R ozm an.) W ith  the g row th  of u rban  centers and the  increase of city  
population over a period of years, there  has been a  considerable ex­
pansion of public land ow nership in ru ra l a reas  of M assachusetts a t  
both the S ta te  and local levels, especially to  sa tis fy  the need fo r land, 
w ate r supplies, recrea tional developm ents, h ighw ay system s, and o ther 
requ irem en ts of public convenience, health , and safety . Likewise, large 
a reas of land have come into public ow nership in the in te res t of con­
servation  of n a tu ra l resources w ith  special consideration fo r the de­
velopm ent of system atic  fo res t cu ltu re .
The expansion of public ow nership in ru ra l a reas has le f t its  m ark  
and is having a continuous effect on the  ru ra l com m unities and the 
ag ricu ltu ra l land u tilization  of the S ta te . Hence, the p rim ary  purpose 
of th is study  is to app ra ise  th is effect on th e  local population and on 
ag ricu ltu re  in general. The investiga tional w ork so f a r  has been directed 
tow ards the determ ination  of the ex ten t and cha rac te r of public land 
ow nership by ob tain ing p e rtin en t inform ation  from  both S ta te  and 
local sources.
D EPA R TM EN T  OF ENTOMOLOGY
A. I. Bourne in C harge
Insecticides Control E uropean Corn B orer and Increase Yields. (A. I.
Bourne.) M ethods fo r E uropean  Corn B orer control involve applications 
of sp rays or dusts into the cen tra l w horl, em erging tassels, and young­
fo rm ing  ears a t  5 to 7 day in tervals du ring  the hatch ing  period to  place 
the poison on th e  points w here the young newly hatched larvae  feed.
W hen 1 /3  to  1 /2  grow n, the larvae burrow  deeper in the stem s or 
ears and become tru e  “bo rers .” C ontrol m easures to be effective m ust 
reach the young ca te rp illa rs  in  the early  stages of th e ir  developm ent. 
The rap id  g row th  of the corn d u ring  the hatch ing  season, vary ing  dates 
of p lanting , and type  of season combine to  m ake proper tim ing  difficult.
The adu lt m oths, however, seldom are  a ttra c te d  to corn un til i t  has 
reached a heigh t of 10 to  12 inches to the base of the cen tra l whorl. 
P lan tings, therefo re , in w hich the corn has reached th is s ta te  a t  the 
beginning of th e  hatch ing  period or la te r  p lan tings th a t  w ill reach th a t  
he igh t during  the 3 to  4 week period of larval appearance should receive 
sp ray  or dust application.
Experience has shown, how ever, th a t, in general, regard less of the 
grow th stage  of the corn the m ost accura te  m easure of tim ing  the 
insecticidal tre a tm en ts  is to  base them  upon the firs t ha tch ing  of the 
egg m asses in the field. Individual grow ers should learn  to  discover the 
egg m asses in th e ir  own p a rticu la r fields and to recognize th e  d ifferent 
stages of egg developm ent to  determ ine accura te ly  w hen to begin th e ir 
sp ray  or d u s t schedule.
I f  tre a tm en ts  a re  delayed, the early  appearing  larvae w ill w ork deep 
into th e  s ta lk s  beyond th e  reach  of la te r  sp ray s  and thus rem ain  un­
d isturbed fo r th e ir  to ta l larvae life, low ering the v ita lity  of th e  p lan t 
and reducing th e  size and quality  of the ears.
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These larvae  also pass into pupation  and fu rn ish  a  sizable second 
brood. If  only th e  la te-appearing  larvae escape tre a tm en t, th ey  can 
cause little  dam age to  th e  p lan t or ears and fu rn ish  few  pupae fo r the 
la te r  brood and delay  its  appearance. This prolongs th e  leng th  of th e  
“free  period” betw een broods during w hich corn in th is  a rea  requ ires 
no trea tm en t.
Field experim ents have shown th a t  p roper m ateria ls  accura te ly  tim ed 
will allow  a very  high percen tage of bo rer-free  corn, a  la rg e r percen tage 
of the to ta l yield being of m arketab le  g rade, and an  ac tua l increase in 
num ber of ears. Comm ercial grow ers a re  dem onstra ting  th is  in th e ir  
own fields. Field te s ts  in  M assachusetts in a season of m oderately  
heavy abundance showed th a t  95 percen t of the  ears from  tre a te d  p lots 
w ere bo rer free  and 94 percen t of th e  to ta l yield w as of m arketab le  
g rade. In  the check plots, how ever, 64 percen t of the yield w as free  
from  borers b u t only 55 percen t of th e  to ta l yield in  the earlies t pickings 
w ere of m arketab le  g rad e  and  only 83 percen t of th e  la te  p ick ing  w ere 
salable ears.
M any of the earlie r m ateria ls  used fo r bo rer control re ta ined  th e ir  
effectiveness fo r only a  3- or 4-day period. To cover the hatch ing  period 
a  schedule of 4 applications a t  5-day in te rva ls w as necessary . Field 
experim ents a t  th is  sta tio n  have shown th a t  DDT and o ther new er 
insecticides give p ro tection  fo r a  longer period and th a t  a schedule of 
3 applications a t  7-day in te rva ls w ill give adequate protection , elim inating  
com pletely the cost of one application.
The application  of DDT, P ara th io n , and sim ilar m a te ria ls  to corn 
involves so m uch risk  from  poison residue th a t  corn so tre a ted  is not 
recom m ended to be fed  to stock. The use of R yania  does not involve 
such a  hazard .
The field experim ents in 1950 involved stud ies of different form ulations 
of R yan ia  alone and w ith  th e  addition of ac tiva ting  agen ts in  both 
sp ray  and d u st applications. Y ield records showed 99 percen t of the 
ears in the tre a ted  plots to  be un in fested  and 88 p ercen t bo rer free  ears 
in the checks. Even in the face of a lig h t in festa tion  follow ing spring 
w ea ther conditions unfavorab le  fo r corn borer m oth activ ity , th ere  was 
a n  increased yield of m arketab le  ears  per thousand  p lan ts over the 
u n trea ted  plots.
Records over a 5-year period of th e  yield on the sam e fa rm  showed 
increased yields follow ing borer control trea tm en ts .
Even in seasons of lig h t in festa tio n  (1945 to 1950) there  w as a slight 
in crease  in  yield follow ing tre a tm e n t, and  in  a season of m oderate  to 
heavy a tta ck  (1949) the d ifferential w as of significant proportions.
No. 1 Insect Enem y of A pples C ontrolled by M ethoxychlor. (W . D.
W hitcom b, W. J . G arland, and C. S. Hood.) As in several previous 
seasons, th e  plum  curculio w as the  m ost destructive in sect pest of apples 
in  1950 especially in easte rn  and cen tra l M assachusetts. A t least, 90 
percen t of th e  apples on unsprayed  trees  w ere dam aged, and in some 
com m ercial o rchards w here sp rays w ere poorly m ade, incorrectly  tim ed, 
or w here ineffective m ate ria ls  w ere used, the in ju ry  reached 15 to  20 
percen t. M axim um  ac tiv ity  took place Ju n e  1 to 13, 1950, w hen high 
tem p e ra tu re s  stim ula ted  feeding and oviposition by th e  overw intered
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beetles and definitely corroborated  the resu lts  of tem p era tu re  studies 
in recen t years . U nder these conditions, the recom m ended insecticide 
fo rm ulation , lead arsenate-D D T , failed  to  give sa tis fac to ry  protection 
under g row er conditions and in  th e  experim ental te s ts  perm itted  11 to  
14 percen t of th e  apples to be stung . G row er critic ism  w as strong , and  
the dem and fo r b e tte r  control w as g rea t.
F o rtu n a te ly , p re lim inary  experim ents had shown m uch prom ise from  
m ethoxychlor, a newly fo rm ula ted  analog of DDT, and orchard  te s ts  
confirmed th e  value of th is  insecticide fo r control of th e  curculio. 
M ethoxychlor as a 50 percen t w ettab le  pow der used alone a t  3 pounds, 
o r a t  2 pounds in com bination w ith  2 pounds of lead a rsenate  or w ith  
2 pounds of 50 percen t TDE (D D D ), in 100 gallons, gave 99.32 to  99.60 
percen t p rotection  in, th e  experim ental o rchard  te s ts . A lthough there  
w as no sign ifican t difference am ong the  fo rm ula tions con tain ing  m ethoxy­
chlor, th e  m ost p rac tica l and economical sp ray  appeared  to  be the 
m ethoxychlor-lead a rsenate  com bination. Several com m ercial orchard ists 
who used th is com bination on a  tr ia l basis reported  ou tstand ing  contro l 
of curculio and will use i t  extensively th e  follow ing season. I t  w ill be 
officially recom m ended in  the sp ray  schedules fo r  th e  coming season.
In  experim ental orchard  te s ts , o ther insecticides gave b e tte r  control 
th an  the tre a tm en ts  previously recom mended. Combinations of 25 p e r­
cent A ldrin w ettab le  pow der 2 pounds plus 50 percen t DDT 1 pound, 
and 2 pounds of 15 percen t p a ra th ion  w ettab le  pow der plus % pound 
of charcoal as sa fener fo r M cIntosh apple foliage, both gave 95 percen t 
protection. F u r th e r  studies of these and o ther sim ilar insecticides should 
prove th e ir  value, and there  is g re a t prom ise fo r much b e tte r  control 
of the plum  curculio in  th e  fu tu re .
C hlorinated H ydrocarbon Insecticides Replace Corrosive Sublim ate for 
Cabbage M aggot Control. (W. D. W hitcomb, W. J . G arland, and C. S. 
Hood.) The cabbage m aggo t continues to be a m ajo r p es t of crucifers, 
and grow ers of these  crops frequen tly  lose 5 to 20 percent of th e ir  
p lants in sp ite of tre a tm en t w ith  insecticides. Much of th is loss is due 
to fa ilu re  to  apply  the trea tm en ts  when th e  firs t eggs are  laid by the 
cabbage m aggo t fly. E xperim ents have shown repeated ly  th a t  t r e a t­
m ents applied w ith in  48 hours of the tim e the firs t eggs a re  laid a re  
m ore effective th an  la te r  applications. Two applications of insecticides 
a t  an in terval of 7 to  10 days are  alw ays m ore effective th an  one, and 
usually  are  necessary  fo r  successful control w ith dusts.
In  1950, a t  W altham , cabbage m aggo t eggs w ere firs t found on M ay 4, 
and the tre a tm en ts  described below w ere applied the follow ing day 
and, in m ost cases, repeated  one week la ter. In  the experim ental p la n t­
ings, 65 percen t of th e  u n trea ted  cabbage w as dam aged by th is  insect. 
U nder these conditions, the old standard  trea tm en t, corrosive sublim ate, 
1 ounce in  10 gallons of w ater, applied as a  drench of % cupful per 
p lan t in tw o applications gave p erfec t protection, b u t one application 
perm itted  3.3 percen t in ju ry . In a sim ilar drench application made once, 
a  74 percen t chlordane emulsion diluted a t  1V2 q uarts  per 100 gallons 
or 1 ounce in 1 gallon gave perfec t control bu t m ay have caused some 
p la n t in ju ry  because 12 percen t of th e  heads w ere below norm al size.
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The m ost effective dust applications w ere w ith 1.5 percen t lindane and 
3 percen t A ldrin. A lthough 3 percen t chlordane d u st gave very  good 
p ro tection  w hen used in two tim ely  trea tm en ts , one application  of th is 
dust w as th e  only tre a tm en t th a t  failed  to give sa tisfac to ry  protection. 
D usts are  becoming m ore popular because of th e  ease of application , 
and follow ing the  sa tisfac to ry  contro l obtained in these experim ents 
they  will be used in g rea te r volume.
Soil Insecticides Make G reenhouse C arnations and Roses Im m une to  
Pests. (W. D. W hitcomb and C. S. Hood.) G reenhouse florists have 
shown considerable in te re s t in  a p rac tica l m ethod fo r  contro lling  red 
spider and o ther pests by a soil tre a tm en t th a t  is absorbed by th e  p lan ts 
to  m ake them  im mune. E xperim ents of th is  kind w ere s ta rted  on both 
carnations and roses using  two system ic organic phosphate  form ulations 
called E -20/58  and  E-1059 (S y sto x ). P re lim in a ry  te s ts  soon showed th a t  
E-1059 w as the m ore effective, and fu r th e r  studies w ith  i t  w ere made.
On carnations a  dosage of 1 p in t p e r square foo t of E-1059 diluted 
1-16000 w as u nsa tisfac to ry , b u t a  dosage of 1 q u a rt per square foot 
in two applications th ree  weeks a p a r t reduced the population of red  spider 
m ites to  a  m inim um  and prevented  a  h arm fu l re in festa tio n  fo r 50 days. 
In  ano ther te s t a sp ray  of E-1059 1-16000 followed in th ree  weeks by 
a soil drench a t  the ra te  of 1% p in ts per square foo t w as still giving 
com plete protection  a f te r  76 days.
On roses in benches mulched w ith  corncobs, E-1059 diluted 1-16000 
failed  to give sa tisfac to ry  re su lts  a t  a  dosage of 1 q u a rt p e r square 
foot, b u t when applied a t  2 q u a rts  p e r square foot, it  reduced a population 
of 90.2 spiders per lea f in fo u r rep licates to 0.65 spiders per lea f and 
m aintained th a t  protection  fo r th ree  weeks. A sp ray  of th is form ulation  
in  a  0.1 percen t solution com pletely conti-olled an  in festa tion  of 8.9 
spiders per lea f and allowed a buildup of only 1.45 spiders per leaf in 
31 days.
New Sprays C ontrol P est which T hreatens Birch Trees. (W . W. Can- 
telo .) The m ost sp ec tacu la r and  destructive  in sect pest of shade trees  in 
1950, especially in  ea s te rn  M assachusetts, w as the b irch  lea f m iner, 
Fenusa pusilla. A lthough th e  common grey  b irch  w as th e  m ost heavily 
in fested  species in  th e  a rea , a ll species and  v arie ties  includ ing  tw enty  
ra r e  k inds a t  th e  A rnold  A rboretum  w ere a ttacked .
T h is saw fly h as fo u r an n u a l genera tions w ith  th e  ad u lts  appearing  
about M ay 15, Ju n e  25, Ju ly  25, and  A ugust 30, and  all newly opened 
leaves m ay be infested . Since n early  all leaves a re  new ly opened in  May, 
the  f irs t g enera tion  causes th e  m ost in ju ry .
P re lim inary  labo ra to ry  studies w ith  insecticides indicated th a t par- 
a th ion , DDT, and  toxaphene w ere qu ite  effective in  p reven ting  ovi- 
position b u t th a t  p a ra th io n  caused some lea f in ju ry . BHC 25 percent 
gam m a and  ch lordane killed la rg e  num bers of eggs, and  BHC gave 
100 p ercen t control of la rvae .
In  field experim ents, toxaphene (40 percen t w ettab le  pow der 3 
pounds per 100) w as significantly  effective in  k illing  the eggs. How ­
ever, th e  m ost p rac tica l tre a tm e n t w as sp ray in g  w hen th e  m a jo rity  
o f the la rv ae  had  hatched  b u t had  no t en larged  th e ir  m ines enough to
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dam age th e  le a f seriously. As a  la rv a l sp ray , BHC (25 percen t gam m a 
isom er 3 pounds per 100) and  toxaphene (40 percen t w ettab le  pow der 
3 pounds p e r 100) w ere th e  m ost effective trea tm en ts . T hey will be 
th e  recom m ended tre a tm e n ts  fo r  th e  coming season.
FE E D  AND F E R T IL IZ E R  CONTROL SERV ICES 
John W. K uzm eski in C harge
Feed, fe rtilize r, and  m ilk te s tin g  law s a re  adm in istered  as one service, 
and the opera tions of each, w ith  the exception of th e  m ilk te s tin g  law, 
a re  reported  in  an n u a l control series bulletins.
U nder the  m ilk te s tin g  law  4,907 pieces of Babcock g lassw are  w ere 
ca lib ra ted  and  212 certificates of proficiency in  te s tin g  w ere issued. 
All m ilk depots and  m ilk inspection labo ra to ries in  th e  Comm onwealth 
w ere v isited  a t  le a s t once to check a p p a ra tu s  and  genera l conduct of 
th e  work.
In  addition  to  the reg u la to ry  w ork, th e  Feed and  F e rtiliz e r Control 
labo ra to ries have exam ined feeds, fe rtilize rs , and  o ther ag ricu ltu ra l 
m ate ria ls  fo r citizens of the Com m onwealth w ithout charge w henever 
the  re su lts  w ere considered of in te re s t to the genera l public o r to  the 
C ontrol Services. Sam ples of feed, stom ach contents, and  viscera  of 
an im als have been tes ted  fo r the presence of toxic ingred ien ts.
C onsiderable w ork has been done on research  p ro jec ts in  cooperation 
w ith  o ther d epartm en ts  of th e  U n ivers ity  and  E xperim en t S tation . The 
re su lts  of such w ork a re  reported  by th e  d epartm en ts  o rig in a tin g  the 
pro jects.
D EPA R TM EN T OF FLO R IC U LTU RE 
C lark  L. T hayer in C harge
“T im e-Pinching” Produces Good F low er Spray Form ation  on Pompon 
C hrysanthem um s. (N. W. B utterfield, W altham .) F rom  experim ents 
a t the W altham  F ield  S tation , it  has been found th a t  “tim e pinching” 
is the best method of producing good flower sp ray  fo rm ation  on ch rys­
anthem um s. C atalogs of m any com panies th a t  sell rooted cu ttings lis t 
the dates w hen individual varie ties should be pinched. The rooted cu ttings 
should be p lanted  d irectly  from  the p ropaga ting  sand into the bench 
14 days before  th e  da te  of tim e fo r pinching the varie ty . C uttings taken  
earlier, allowed to become hard  and then  pinched, produce in ferio r types 
of sp ray  and in ferio r flowers.
The grow er who w ishes to  control the type of sp ray  of a p a rticu la r 
v a rie ty  to su it his needs can accom plish th is re su lt by m anipulation  of 
shade and ligh t. The p lan ts should be shaded from  5:00 P.M. to 8:00 A.M. 
from  A ugust 12 to  19 and given additional lig h t to  10:30 P.M. from  
A ugust 19 to Septem ber 1. W ith some varie ties, the length  of the 
la te ra ls  will be increased, and a la rg e r num ber of flowers w ill be p ro ­
duced. In  those varie ties th a t have a tendency to  produce com pact 
c lusters of flowers the  ch arac te r of th e  c lusters m ay be altered  by 
varia tions of the sh o rt and long day periods previously suggested.
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The flowering period of a  varie ty  m ay  be prolonged from  fo u r to  
e ig h t w eeks by giv ing the p lan ts a day leng th  of 14 hours. This lig h tin g  
period should begin before the flower buds se t norm ally , p referab ly  by 
A ugust 1, the additional lig h t should be g iven from  6:00 P.M. to  10:00 
P.M. A required  lig h t in tensity  of 15 to 20 foo t candles is provided by 
the use of 40 w a tt bulbs in suitable reflectors placed 40 inches above the  
p lan ts and spaced a t in tervals of fo u r feet.
Spectograph T ests to  D eterm ine Causes of P la n t A ilm ents. (N. W. 
B utterfield , W altham .) In  the fa ll of 1950 a rose grow er came to  th e  
W altham  Field S ta tion  w ith  the problem  of spots th a t  develop on rose 
peta ls during shipm ent to  m arket. I t  w as found th a t spots developed 
to a g re a te r  ex ten t in the sp ring  and fa ll m onths du ring  w hich tim es 
a product contain ing sodium antim ony lactophenylate w as used to  con­
tro l th rips.
A ntim ony is reported  to  be very  toxic to  p lan t tissue, bu t no repo rts  
w ere found ind icating  th a t  th is  substance w as toxic if used a t  th e  recom ­
mended ra te s . Since i t  appeared  th a t  th is  product m igh t cause th e  
spo tting , sam ples of norm al and spotted  peta ls w ere taken  to the 
L abora to ry  of the New E ngland  Spectograph Com pany fo r analysis on 
the spectograph, a  m odern in s tru m en t th a t  will te s t fo r 69 chemical 
elem ents even if  these chem icals a re  p resen t a t  very  low concentrations. 
The spectograph  te s t  is rap id  and requ ires a m inute am ount of p lan t 
tissue.
The re su lt of th is  te s t indicated th a t  the spotted  peta ls w ere high 
in  antim ony, w hereas th e  norm al pe ta ls did no t show the presence of 
the elem ent. Since antim ony, therefo re , w as considered to  be the cause 
of the spotting , its  use w as discontinued.
Flow er G row ers, W atch Soluble S a lts! (N. W. B utterfield , W altham .) 
The presence of soluble sa lts in soil has a h arm fu l effect on the p ro ­
duction of flo ris ts’ crops. Severe in ju ries have developed on such crops 
as snapdragons, chrysan them um s, and carnations. Because of the in­
creasing  scarc ity  and expense of good soil, th ere  is less annual changing 
of greenhouse soils. In  addition, w ith  new m ethods of production, more 
fe r til iz e r  is now added to the soil, th u s causing such an accum ulation 
of soluble sa lts th a t  p lan t g row th  is injured.
E xperim en ts have shown th a t  th ree  applications of gypsum  (calcium 
su lfa te ) , a t  two pounds p e r 100 square fe e t of bench per application, 
double the norm al soluble sa lt con ten t of th e  soil. The calcium  is used 
up by the p lan t or absorbed by the soil, leaving behind the su lfa te  radical, 
which p lan ts do no t use in th e ir  diet.
Soluble sa lts  m ay accum ulate from  using  too much m anure. This 
accum ulation  is noticeable in p a rticu la r a f te r  steriliza tion  of soils th a t  
contain high percen tages of m anure. O verfeeding, im proper w atering , 
and allow ing benches to become d ry  a re  o ther causes of soluble sa lt 
accum ulation.
P ro p e r leaching of the soil will keep th e  soluble sa lts  w ith in  a  sa fe  
range. F o r some soils, two gallons of w a te r per square foo t is sufficient; 
fo r o thers, p a rticu la rly  heavy soils, five gallons m ay be required . The 
best tim e to  leach the soil is before the old p lan ts a re  rem oved. A soil 
te s t should be m ade ju s t  before the p lan ts a re  taken  out; if  the  sa lts
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are  found to  be h igh (80 to  100 on th e  In te rn a tio n a l System ), the soil 
should be thoroughly  leached before tak in g  ou t the old crop. W hen 
m atu re  p lan ts  are  le f t in  the bench, they  aid in d ry ing  out the soil. 
Puddling and uneven leaching will re su lt if  the  soil is leached a f te r  
rem oval of th e  crop.
The C ontrol of lied Spider M ites on Sw eet P eas w ith a System ic 
Insecticide. (H arold E. W hite.) Am ong the m any recen t m ateria ls  
found ou ts tand ing  fo r control of insect pests a re  the compounds known 
as o rgan ic  phosphates. Some of these w ell-known insecticides a re  P a r-  
ath ion  (paran itropheny l d ie thy lphosphate), H E T P  ((hexae thy l te tra -  
phosphate), T E P P  (te tra e th y l pyrophosphate) and T ED T P (te tra e th y l 
d ith iopyrophosphate). These organic phosphate m ateria ls  have been 
offered on the m ark e t under several trad e  nam es, su itab le  fo r use as 
liquid sp rays, dusts, and aerosol bombs.
R ecently  ano ther phosphate m ateria l, OMPA (octam ethylpyrophos- 
phoram ide), has a ttra c te d  considerable in te re s t because, w hen applied 
to soils in  a w a te r solution or to  th e  fo liage of p lan ts, i t  is absorbed 
by the p lan t tissues. Insects, p a rticu la rly  sucking kinds, such as red 
spider m ites and aphids or p lan t lice (g reen  fly), a re  killed when th ey  
feed  on p lan ts  tre a te d  w ith  OMPA. Chem icals of th is  n a tu re , which a re  
absorbed or taken  into the in te rn a l system  of p lan ts, a re  term ed  system ic 
poisons; hence, we have a m ethod or procedure of tre a tm en t of p lan ts  
fo r insect control known as system ic p lan t therapy .
C om pared w ith  sodium selenate, which is also a  system ic poison, new 
phosphate insecticide has certa in  advan tages in th a t  i t  does not, so f a r  
as is know n, rem ain  indefinitely in the soil or p lan t tissues. Also, it  
is repo rted  harm less to  beneficial insects known as p reda to rs  and pollin­
a tin g  insects such as bees. The new OMPA insecticide should be tre a ted  
w ith  the sam e respec t and precau tions given fo r handling o ther organic 
phosphate insecticides, as all a re  poisonous. OMPA insecticide is offered 
to the public under such trad e  nam es as Pestox, Systox, and others.
This new  m ateria l has been used experim entally  on a  num ber of 
p lan ts such as Roses, Lilies, C hrysanthem um s, and Saintpau lias. Some 
fo rag e  crops and  vegetables have been trea ted , b u t OMPA should not 
be used on such crops until fu rth er  tests are made.
T ests here in  reported  deal w ith  the  use of octam ethylpyrophosphora- 
mide on Sw eet P eas fo r control of red  sp ider m ites. Sw eet P eas of the 
C u thbertson  s tra in , v a rie ty  Lois, w ere grow n u nder g lass in  6-inch 
clay  pots. T he soil w as tre a te d  w ith  w a te r solutions of OM PA w hen 
th e  p lan ts  w ere 8 inches high, on A pril 30. The chemical obtained 
from  the Dow Chemical Com pany, M idland, M ichigan, u nder the  num ber 
C-1014, w as ind icated  as con ta in ing  63.3 percen t of technical g rade  
octam ethylpyrophosphoram ide.
The soil in  w hich Sw eet P ea  p lan ts  w ere grow ing w as tre a te d  w ith  
4 d ifferen t s tre n g th  w a te r solutions of O M PA ; nam ely, 1 to 200, 1 to  400, 
1 to 800, and  1 to  1000. These d ilu tions are , respective ly : 4 tsps., 2 tsps., 
1 tsps., and  % tsps. per gallon  of w ate r. The am oun t of solution 
applied  to  each pot of soil w as 100 ml. or approx im ate ly  3% fluid ozs.
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T he Sw eet pea p lan ts  w ere artific ia lly  inoculated  w ith  red  sp ider 
m ites 7 days previous to  trea tm en t. Only one app lica tion  of OM PA to 
th e  soil d u rin g  th e  60-day te s t period w as found  to  be v ery  effective 
in  th e  control of red  sp ider m ites. D ilutions of 1 to  200 and  1 to 400 
gave complete control, w hereas to  1 to  800 and  1 to  1000 w ere qu ite  
effective a s  com pared to  u n trea ted  p lan ts. In ju ry  to  th e  p lan ts  from  any  
o f  th e  tre a tm e n t w as no t indicated , and  th e  p lan ts  flowered norm ally.
A t th e  end of 50 days, th e  u n trea ted  p lan ts , com pared to tre a te d  p lan ts, 
lo s t m ost of th e ir  leaves from  in fes ta tio n  of red  sp ider m ites and  w ere 
m uch lig h te r in  fo liage color. The tre a te d  p lan ts  w ere still in  good 
condition  in  m jd -Ju ly  and  a re  being m ain ta ined  to  determ ine th e  leng th  
of effectiveness of the  d ifferen t tre a tm e n ts  and  to allow  seeds to develop 
to  determ ine w hether th e  OM PA is tra n sm itte d  to  th e  seeds.
D EPA R TM EN T  O F FOOD TECHNOLOGY 
C arl R. Fellers in  C harge
P asteurized  F resh  W hole Cucum ber Pickles. (W . B. Esselen, Jr .,
E . E . A nderson, I. S. Fagerson , L. F . R uder, J r ., and M. Labbee.) W ithin 
th e  p a s t 15 years , C ountry  Style, K osher S tyle Dill, O ld-Fashioned Dill, 
and  o ther pickles of th is type have gained wide public acceptance. These 
unferm ented  pickles a re  made by packing fre sh  cucum bers in  ja rs , cover­
ing  them  w ith  a brine of low concentrations of sa lt and v inegar, adding 
essen tia l oils, dillweed, garlic , and spices fo r flavoring, and finally 
pasteu riz in g  to  d estroy  m icroorganism s th a t  m ig h t cause spoilage or to 
inactiva te  enzym es producing off-flavors du ring  sto rage.
In  th e  lab o ra to ry  and in  some com m erical pickle p lan ts, da ta  have 
been obtained fo r evalua ting  varia tions in h ea ting  ra te s , processing 
values, b rine volum e to  acid ity  ra tio s , firm ness, and pasteu riza tion  re ­
quirem ents to p reven t spoilage in pickles. An im p o rtan t cause of the 
g re a t varia tio n  in the ra te  of hea t penetra tion  into q u a rt ja r s  of fresh  
whole pasteu rized  pickles w as found to be the nonuniform ity  of pickles 
as packed. P asteu riza tion  tim es and tem p era tu res  adequate to prevent 
spoilage had no adverse effect on th e  firm ness or flavor of th e  pickles.
Occasional off-flavors a re  due to  substances called enzym es w ith in  the 
pickles; these enzym es possess g re a te r  hea t resistance th an  the common 
spoilage agen ts , bacte ria  and yeasts, in pickles. P asteu riza tion  tim es 
derived from  th is investiga tion  w ere adequate  to  destroy both m icro­
o rganism s and enzym es responsible fo r e ither spoilage or off-flavors in 
pickles.
Sa lt and Acid Tolerance of Spoilage Organisms. P ickle spoilage 
organ ism s w ere capable of g row ing and causing spoilage in pickles and 
of g row ing in pickle brine contain ing 5.5 b u t no t 6.5 percen t sa lt and 
in pickle brine con ta in ing  1.4 bu t no t 1.6 percen t acetic acid. Thus, the 
brine in ja r s  of fre sh  pack whole pickles, w hich usually  contains from  
0.4 to  0.9 percen t acetic acid and about 2.5 percen t salt, could no t be 
expected to p reven t the g row th  of spoilage organism s. Likew ise, because 
of th e ir  acid and sa lt to lerance i t  would no t be pi'actical to p reven t spoil­
age  in th is type  of p roduct by increasing  th e  acid o r sa lt con ten t of the 
brine.
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Heat Resistance of Spoilage Organisms. The h ea t res istance  of a  
y east th a t  caused spoilage in  pasteu rized  fre sh  whole pickles decreased 
w ith  increasing  concentrations of acetic acid in the brine. W ithin  p rac­
tica l lim its, the  sa lt concentration  of the brine had no significant effect 
on h ea t resistance. The addition of a  Kosh-A -Dill essen tia l flavoring oil 
m ix tu re  in the b rine exerted  a  definite effect in decreasing the hea t 
resistance  of the yeast. M ustard  oil exerted  a  sim ilar effect.
Peroxidase in  Acid Foods. (W. B. Esselen, J r ., M. Labbee, and E. A. 
N ebesky.) Previous w ork in th is dep a rtm en t h as shown th a t  peroxidase 
is one of the m ost hea t re s is tan t enzym es found in  p lan t m ateria l. W hen 
th is  enzyme is no t inactivated  i t  has been im plicated as a  cause of off- 
flavor and discoloration in processed foods. H ea t tre a tm en ts  adequate 
to  destroy  enzym es in food products, under various conditions, m ay be 
calculated  by an in teg ra tion  of the ra te  of h ea t penetra tion  into the 
product w ith  th e  destruction  ra te  of the enzyme in th e  p a rticu la r product 
under consideration.
Peroxidase in  Fresh Cucumber Pickles. A  genera l co rrelation  has 
been observed betw een th e  in tensity  of peroxidase ac tiv ity  and the 
developm ent of off-flavors in fre sh  cucum ber pickles. I t  would appear 
th a t to  p reven t such off-flavors caused by peroxidase ac tiv ity , i t  is neces­
sa ry  only to provide sufficient hea t tre a tm en t to reduce th e  enzyme 
activ ity  to a  low level ra th e r  th an  to  destroy  it  completely.
Apple Juice. W hen apples a re  bruised , crushed, o r g round, th ey  release 
an extrem ely  active oxidizing enzyme th a t  causes a rap id  brow ning of 
the flesh and liquid portion of the fru it. This reaction  causes th e  flavor 
of the n a tu ra l apple juice to  develop .a ciderlike flavor. The enzyme 
peroxidase is believed to  be d irectly  im plicated in  th is  change. To re ta in  
a  m axim um  of fre sh  apple flavor in  apple juice, therefo re , i t  is necessary 
to inh ib it o r inactiva te  the peroxidase as soon as  possible du ring  the 
m anu factu ring  process. D uring th e  p a s t season, d a ta  on th e  therm al 
inactivation  tim es fo r peroxidase in Baldwin, Red Delicious, and M cIntosh 
apples w ere obtained and applied successfully in an  apple juice processing 
p lant. The s tab ility  of peroxidase tow ards hea t m ay v a ry  w ith  different 
varie ties of apples.
C ranberry  Investigations. (W. B. E sselen, J r ., E. E. A nderson, I. S. 
Fagerson , C. R. Fellers, and M. T atro .) (In  cooperation w ith the M assa­
chusetts C ranberry  E xperim en t S tation , E a s t W areham , and the N ational 
C ranberry  A ssociation, H anson, M assachusetts.)
In 1949, it  w as found th a t  conditions under which cranberries w ere 
grow n had a significant effect upon th e  composition and jelly ing p rop­
erties of the fru it . D uring the p a s t year, stud ies of f ru it  grow n on two 
d ifferent bogs in New Je rsey  confirmed these findings. Likewise, a study 
of f ru i t  from  several selected bogs in M assachusetts indicated an effect 
of bogs and grow ing conditions on the composition, quality , and benzoic 
acid and pectin  content of cranberries. The prac tica l significance of these 
observations has y e t to be determ ined; how ever, a  high pectin content in 
c ranberries is conducive to good yields and quality  of c ran b erry  sauce.
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R odenticide Investigations (L. R. P ark in son ). The ex trem e variab ility  
in th e  quality  of Fortified Red Squill offered fo r  sale in  M assachusetts 
th is  p a s t y ear seem s to  be due to  the poor crop of crude squill produced 
in 1950.
W arfa rin  (Compound 42) [3 -(a lp h a-ace to n y lb en zy l)-4 —hydroxycou- 
m arin ], a  recen tly  discovered rodenticide, has become very  popu lar in 
roden t control operations th roughou t th e  country, and sensational pub­
licity  has g iven i t  h igh public acceptance. The re su lts  of check te s ts  and 
o th er te s ts  in  p ro g ress  indicate th a t  some of the claim s m ade fo r  W ar­
fa r in  a re  som ew hat exaggera ted ; however, th is  m a te ria l appears to  be 
one of the best rodenticides y e t developed.
N ontoxicity  of E thy lenediam inetetracetic  Acid (S equestrene). (C. R. 
Fellers, L. R. Parkinson, and S. S. Y ang.) The feeding te s ts  reported  a 
year ago have been extended som ewhat. A 5 percen t level of Sequestrene 
in the daily  ra tion  w as fed. This level of feeding, being abnorm ally  high, 
m igh t be expected to prove som ew hat toxic; how ever, the ra ts  on this 
feeding level have shown only s ligh tly  less g row th  th a n  the controls, 
p robably  because of th e ir  sm aller food in take. (T.D .N .) No dea th s have 
occurred a t  th is  level fo r th e  p a s t 15 m onths. Post-m ortem  exam inations, 
including m icroscopic too th  stud ies, have no t show n any  observable 
differences from  th e  controls.
F rozen  C oncentrated  C itrus Ju ices as Sources of Ascorbic Acid 
(V itam in  C ). (E. E. A nderson and I. S. F agerson .) V arie ta l differences 
in c itru s  fru its  as well as unfavorable sto rage  conditions on th e  p a r t of 
th e  m anu fac tu re r, w holesaler, and re ta ile r  have been know n to influence 
th e  final ascorbic acid con ten t of frozen  c itrus concentrates. F u rtherm ore , 
m any people re ly  on c itrus juices as the m ajor source of ascorbic acid. 
T hus, w ith  the  trem endous increase in  both  production and  popularity  
of th e  frozen  c itru s concentrates, it  w as considered desirable to determ ine 
th e ir  ascorbic acid con ten t a t  th e  tim e of purchase in th e  re ta il m arket. 
I t  w as observed th a t not only w as th ere  considerable varia tio n  in the 
ascorbic acid con ten t betw een different b rands of concen trate  bu t even 
w ith in  some sam ples of the sam e brand. The la t te r  w as usua lly  tru e  when 
concentrates sold under the sam e label w ere packed in different p lan ts 
or by d ifferen t com panies.
In  general, th e  average v itam in  C concentration  of all b rands approxi­
m ated  45 m illig ram s p e r 100 m illiliters of reconstitu ted  juice w ith 
ex trem e ran g es  of 28.7 to  51.2 m illigram s.
D iscoloration of S tra ined  A pple Sauce. (G. E. L ivingston, I. S. F ag e r­
son, and W. B. E sselen , J r .)  To find the fundam enta l causes of sto rage 
brow ning in m any types of stra in ed  f ru it  and vegetable products, apples 
w ere selected because they  do no t possess stro n g  n a tu ra l p igm ents, which, 
by undergo ing  sto rage  changes, m ig h t in te rfe re  w ith  the observation of 
the developm ent of color changes associated w ith  the so-called “brow n­
ing  reaction .”
An experim ental pack of apple sauce is being studied fo r quan tita tive  
changes in some of the constitu ten ts  believed to be re la ted  to  the nonenzy- 
m atic discoloration. These include m alic acid, th e  su g ars  (glucose, 
fruc tose , and sucrose), pectin, and 5-hydroxym ethyl-2-furaldehyde, which 
has been identified prev iously  in storage-brow ned apple sauce. The 
chem ical n a tu re  of th is fu raldehyde compound, a su g a r breakdow n prod-
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uct, is such th a t  i t  is believed to be an in term ediate  in  the fo rm ation  of 
substances causing brow ning. The effect of ce rta in  variables, upon the 
above constituen ts and upon the developm ent of color form ation, is also 
being studied in th is  pack. These variab les include sto rage  tem pera tu re , 
head space gases, cap m etals, skin p igm ents, m alic and ascorbic acids, 
glucose, fructose, and sucrose.
As an  add itional m eans of e lucidating  th e  chem ical reac tions th a t  cause 
discoloration  in  app le  sauce, a  study  of possible in te rac tions betw een 
single constituen ts  of apple sauce w as in itia ted  using  pure  chemicals. 
Of the p rim ary  constituen ts only, a  m ix tu re  of fructose  and malic acid 
in solution w as found to  reac t to form  dark-colored products. This system  
is being studied to  determ ine the ra te s  of reaction , the effect of a tm os­
pheric gases, and tem p era tu re , and the n a tu re  of the  substances form ed.
H eat T ran sfe r in Comm ercial G lass C ontainers during T herm al P ro ­
cessing. II. F 0 D istribu tion  in Foods H eating  by Convection. (I. S. F ag er- 
son, W. B. Esselen, Jr ., and J. L. Licciardello.) Previous w ork on hea t 
tra n s fe r  in g lass con ta iners u tiliz ing  1 percen t bentonite  suspensions to 
obtain convection type  h ea ting  indicated th a t  m inim al F 0 values did not 
occur on th e  vertica l axis of the container b u t w ere found betw een the 
vertica l axis and the  ja r  w all. In  view of the fa c t th a t  steriliz ing  p ro ­
cesses fo r foods a re  genera lly  based on the assum ption th a t  these F 0 
values or steriliz ing  values are  found on th e  vertica l axis, i t  seemed 
desirable to  determ ine the significance of off-center m inim al steriliz ing  
or process values in ac tua l foodstuffs th a t  exhibit convection ty p e  h ea t­
ing. A ccordingly, h ea t pene tra tion  studies w ere m ade on th ree  such types 
of food products; nam ely, cu t g reen  beans, diced carro ts, and apple juice.
A lthough these m inim al steriliz ing  values w ere also found in th e  food 
studied, the m agnitude of these values indicates th a t  the  effect is much 
less pronounced on foodstuffs th an  in  1 percen t bentonite  suspensions. 
A lthough nonsym m etrical process value d is tribu tion  apparen tly  occurs 
in foods hea tin g  by convection, i t  appears to  exhibit a t  m ost only a  sm all 
effect on the  calculated  process values.
D ietetic F ru it Packs. (E . E. A nderson, W. B. Esselen, Jr ., and C. R. 
Fellers.) A noticeably expanding in te re s t on the p a r t of food processors 
m anu factu ring  d ietetic  foods has been evidenced in recen t years. T h a t 
type  of d ietetic pack w herein su g ar is replaced w ith  a  noncaloric sw eet­
ener is of special in te re s t to the m illion o r m ore d iabetics in  the U nited  
S tates. In addition, such foods a re  in considerable dem and by people who 
a re  a ttem p tin g  to lose w eight or a re  otherw ise re s tric ted  in th e ir  in take 
of carbohydrates.
Recently, a  new noncaloric sw eetener, “ Sucaryl Sodium” (Sodium 
cyclohexylsulfam ate) has been m ade available, and is about th ir ty  tim es 
sw eeter th an  sucrose. I t  is claim ed to have the follow ing advan tages over 
saccharin  w hen used in  canned f ru it:  1) no b itte r  a fte r- ta s te  if used 
in  m oderate am ounts and 2) no decom position in  cooking, baking, or 
boiling tem pera tu res .
W ith  experim ental packs of canned sw eet cherries, raspberries, and 
b lueberries little  difference w as noted betw een th e  s tan d ard  su g a r and 
the “ Sucaryl Sodium ” packs. However, w ith  both peaches and pears,
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sirups p repared  w ith  “Sucaryl Sodium” lacked the “body” o r viscosity 
of the s tan d ard  sucrose sirup. In itia l a ttem p ts  to  incorporate  sm all 
am ounts of pectin  and o ther th ickeners in the  “Sucaryl Sodium ” sirups 
to increase th e ir  viscosity  m et w ith  some success.
Canned f ru its  sw eetened w ith  saccharin w ere less desirable than  
sim ilar packs p repared  w ith  e ither sucrose or “ Sucaryl Sodium .”
Prepeeled P o ta toes. (E . E . A nderson, D. E. W estco tt, and W. B. 
Esselen, J r .)  In  view  of th e  fa c t th a t  hotels, re s ta u ra n ts  and  o ther 
in s titu tions have exhibited  considerable in te re s t in  prepeeled potatoes, 
investigations w ere carried  out to find the m ost effective w ay of p ro ­
longing th e  sto rage  life  of th is  item .
P o ta toes a re  genera lly  p repared  by peeling, chem ically tre a tin g  to 
p reven t discoloration, packaging , and finally re f r ig e ra tin g  un til needed 
by th e  consum er. The m ore obvious advan tages of the prepeeled over 
the reg u la r po ta to  include th e  elim ination of 1) labor and tim e fo r 
peeling, 2) w aste  disposal problem s, and 3) bulk s to rage . In  addition, 
some prepeeled-potato  opera to rs a re  considering sep a ra tin g  th e ir  stock, 
by m eans of differences in  specific g rav ity , into d ifferen t categories of 
cooking po tatoes (i.e., bakers, boilers, e tc .), th ereby  providing the ir 
custom ers w ith  po tatoes of uniform  cooking quality .
Inasm uch as raw  peeled po ta toes discolor w ith in  a few  hours if 
exposed to the air, various chem ical d ipping tre a tm en ts  w ere evaluated 
fo r  th e ir  ability  to p reven t or delay effectively th is discoloration.
Since sa lts  con tain ing  available su lfu r dioxide w ere th e  m ost effective 
of all the chemicals evaluated , the  follow ing tre a tm en ts  a re  those th a t 
resu lted  in sto rag e  lives of a t  le a s t th ree  weeks w hen th e  peeled potatoes 
w ere packaged and  sto red  a t  35°F :
a) Im m ersion of the peeled po tatoes fo r 15 seconds in an aqueous 
solution of sodium bisulfite contain ing 10,000 p a rts  per m illion 
(p.p.m .) of availab le  su lfu r dioxide (1.62 pounds of sodium 
bisulfite in  12 gallons of w a te r) .
b) D ipping the peeled po tatoes fo r e igh t m inutes in an aqueous 
solution of sodium bisulfite contain ing only 3000 p.p.m. of avail­
able su lfu r dioxide, th a t  is, approxim ately  0.54 pounds to 12 
gallons of w ater.
Q uality  of Processed (C anned and F rozen) Foods. (I. S. Fagerson , 
E. E. A nderson, C. R. F ellers, and  K. M. H ayes.) D uring  the p as t year, 
considerable woi'k on evalua ting  th e  quality  of various com m ercially 
canned and frozen  food products has been carried  out. The purpose of the 
investigation  w as to determ ine the general level of quality  available to 
the consum er a t  th e  re ta il level. Item s rep resen tin g  th e  m ost popular 
b rands w ere purchased in m ajo r c ities over the en tire  country . Products 
exam ined include canned baked beans, canned tom atoes, f ru it  cocktail, 
tu n a  fish, frozen fish, fillets, sw eet po tatoes and  g reen  snap beans. Only 
canned sw eet corn and f r u i t  cocktail a re  discussed here.
Six sam ples each from  30 to  50 principal b rands of a  food comm odity 
w ere evaluated  using  th e  U nited  S ta te s  D epartm en t of A gricu ltu re  
S tandards fo r  G rades w henever applicable g rades existed.
ANNUAL REPORT, 1950-51 39
Canned Com. Of 39 lead ing  b ran d s of canned corn tested , 20 w ere 
cream  sty le and  19 w ere whole kernel packs. On the basis of re ta il 
prices paid fo r the sam e brand, whole kernel corn w as generally  more 
expensive th an  cream  sty le  corn. W hole kernel corn w as also m ore 
expensive when vacuum  packed than  when brine packed; however, in all 
types of pack, re ta il prices generally  provided no reliable guide to  
quality .
Of the 20 b rands of cream  sty le  corn, only two m et the standards fo r 
U. S. G rade A or U. S. Fancy ; 11 w ere U. S. G rade B or U. S. E x tra  
S tandard ; fo u r w ere U. S. Grade C or U. S. S tandard ; and th ree  w ere 
U. S. Grade D or Substandard .
Of the 19 b rands of whole kernel corn, e igh t m et the specifications 
fo r  U. S. G rade A and 11 w ere U. S. Grade B.
Canned F ru it Cocktail. The im portance of th is  comm odity is evidenced 
from  the fac t th a t  in 1949 canned f ru it cocktail reached th ird  in  size of 
all canned f r u i t  packs. In  general, the over-all quality  of th is canned 
product, as purchased on the re ta il m arket, w as fa ir ly  high. A gain, price 
alone was no indication of the quality  of the contents. Of the 32 b rands 
exam ined, 18 w ere U. S. Grade A ; 11, U. S. G rade B; and  th ree , U. S. 
G rade D or substandard . Prices paid fo r the reg u la r fam ily  size can 
( # 2 % )  ranged  from  a low of $0.33 to  a high of $0.54.
D EPA R TM EN T OF HOM E ECONOMICS N U TR ITIO N  
A nne W ertz in  C harge
The N u tritional S ta tu s  of P reg n an t W omen. (A. W. W ertz, M. E. Lojkin, 
G. C. H agan, C. E. Dietz, and L. Guild.)
A study of the n u tritiona l s ta tu s  of expectan t m others and its  re la tion ­
ship to  com plications du ring  pregnancy  and to  th e  physical condition of 
the child a t  b ir th  w as carried  on in conjunction w ith  the N ortheas t R e­
gional Cooperative P ro jec t on N u tritiona l S ta tu s. Methods in th is study 
included (1) d ie ta ry  studies, (2) biochem ical studies of blood and urine, 
and (3) physical and m edical exam inations of m other and child. The 
final tre a tm e n t of the experim ental da ta  w ill be correlation  stud ies 
betw een the findings of the d ifferent methods used. These correlations 
w ill be m ade no t only to  determ ine the n u tritiona l s ta tu s  of the indi­
viduals studied, bu t also to  evaluate  each method as a  m eans of assessing  
n u tritiona l s ta tu s . In  addition to  these correlation  studies, evaluations 
of th e  physical condition of the child a t  b ir th  and the  possible influence 
of the m other’s n u tritiona l s ta tu s  on the com plications during  pregnancy  
and p a rtu ritio n  will be made. A lthough such in te rp re ta tio n  of the d a ta  
has no t y e t been possible, there  are  several in te restin g  fac ts  th a t  have 
become evident in the course of the study.
One of the  m ajo r problem s in  th is study  w as concerned w ith  finding 
in the m ost sa tisfac to ry  and feasib le m anner ju s t w hat an individual e a ts  
and how much. I t  has been found th a t , if  the  food in take of a  hom em aker 
is obtained by an in terview  betw een the hom em aker and a d ie titian , the 
hom em aker usually  overestim ates the am ount of food th a t  she ea ts in  
com parison w ith  an  ac tua l record of the  food eaten . The am ount of 
food n u tr ien ts  th a t  are consumed by an individual from  day to  day  varies
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g rea tly . To ob tain  a  tru e  p ictu re  of the adequacy of a  person’s d iet, i t  is 
necessary  to have a  record  of th e  food consumed fo r several days.
By th e  use of the in terv iew  and food record techniques, the  d ie ta ry  
hab its  of 75 expectan t m others have been studied a t  leas t fo r tw o and 
usually  fo r th ree  seven-day periods. The n u trien ts  in  the foods ea ten  
have been calculated  by the use of food value tab les, and  th e  adequacy 
of the d ie taries evaluated  by the use of the tab le  of Recommended D aily 
D ie tary  Allowances se t up by the Food and N u trition  B oard of the 
N ational R esearch Council. These allowances fo r n u tr ien ts  have been 
recom m ended as ideal levels a t w hich to  aim ; b u t i t  does no t necessarily  
m ean th a t  fa ilu re  to  a tta in  these levels indicates a s ta te  of m alnu trition . 
I t  has been found th a t  only one w om an of the 75 studied consum ed a d iet 
adequate  in all n u tr ien ts  as recom m ended fo r women in th e  la t te r  h a lf 
of p regnancy. Two o ther women m et th e  recom m ended daily  allowances 
in  all n u tr ien ts  except calcium . The m ajo rity  of th e  d ie ts  w ere low in all 
o r several of the eigh t n u tr ien ts  studied. The num ber of d iets m eeting 
th e  recom m ended daily  allowance fo r  th iam ine w as 8 percen t; iron, 14 
percen t; calcium , 16 percen t; riboflavin, 18 percen t; protein , 22 percent; 
niacin, 28 percen t; ascorbic acid, 40 percen t; and v itam in  A, 68 percent. 
More of the d iets w ere adequate in ascorbic acid and v itam in  A value 
th a n  in  any  of the o ther n u tr ien ts . A  h ig h er percen tage  of th e  diets 
w as su rp ris in g ly  inadequate  in th iam ine, iron, calcium , riboflavin, and 
p ro tein . M any of the d iets could have been b rough t up to  th e  adequate 
level by  the  addition of m ilk and meat, or o ther foods in sm all am ounts; 
how ever, some of th e  d iets w ere so grossly  inadequate  th a t  d rastic  
changes should have been made.
W ith  th e  idea in  mind th a t  th e  adequacy of th e  m o ther’s d ie t m igh t 
be d irectly  dependent upon the income of the  fam ily  or m ore closely 
upon th e  am ount spen t fo r food p e r person by  the fam ily , a  study  w as 
m ade of the adequacy of the m o ther’s d iet in re la tion  to th e  am ount of 
m oney expended fo r  food. In  the cases studied, no corre la tion  existed 
betw een the adequacy of th e  m other’s diet and the am oun t of money 
spen t fo r food. T his fa c t suggests th a t  the education or in te re s t of the 
hom em aker in  food n u trien ts  and requ irem en ts ra th e r  th an  th e  am ount 
of money available fo r food m igh t be the determ in ing  fac to r in w hat 
she buys.
Blood and urine sam ples w ere taken  from  the women a t  different 
s tag es of p regnancy. This blood w as analyzed fo r hemoglobin, ascorbic 
acid, carotene and v itam in  A values.
A sum m ary  of the d a ta  ind icates th a t  the, blood values of these 
n u tr ien ts  fo r the  m a jo rity  of the women fa ll in e ith e r th e  m edium  or 
h igh range. The fa c t th a t  a  lesser num ber of women are  in the high 
ran g e  fo r hem oglobin th an  fo r th e  o ther n u tr ien ts  m ay be a reflection 
of the low d ie ta ry  in take of p ro te in  and iron. As y e t th e  d a ta  have 
n o t been analyzed to determ ine w hether th e  women w ith  the low est 
in take  of d ie ta ry  n u tr ie n ts  are  the women w ith  the low est value fo r the 
blood nu trien ts . N either have th e  analy tica l d a ta  on the u rin a ry  excretion 
of n u tr ien ts  been co rrelated  w ith  the d ie tary  or blood data . U ntil these 
stud ies a re  com pleted i t  will no t be possible to  discuss these  d a ta  in 
respect to  the over-all n u tritio n a l s ta tu s  of the women.
The re su lts  of the physical exam inations have no t been sum m arized 
com pletely  or co rrelated  w ith the d ie ta ry  or biochem ical data . However,
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it  is evident th a t  several of th e  women studied showed some clinical 
signs (usually  to a  sligh t degree) du ring  pregnancy  th a t  m igh t be 
a ttr ib u ted  to an insufficient am ount of some of the food n u tr ien ts  in 
th e ir  diets. An evaluation of th e  significance of these findings m ust 
aw ait com pletion of the study.
D EPA R TM EN T  OF H O R TIC U LTU R E 
C lark L. T hayer in C harge
Chemical Sprays Help Control W eeds in N urseries. (C. J . G ilgut.)
In  a com parison of various w eed-killers fo r control of weeds in n u r­
series Sovasol No. 5 (S toddard  Solvent) gave more sa tisfac to ry  re su lts  
th an  d in itro  o r 2,4-D p repara tions. W eeds a re  killed b e tte r, especially 
g rasses, and in g re a te r  varie ty , reducing considerably the am oun t of 
re sp ray in g  necessary  to  control those th a t  surv ived  a  previous sp ray ing .
Chemical weed control does no t replace cultivation  betw een rows but 
i t  does reduce th e  am ount of hand hoeing necessary  in the  row  w here 
weeds cannot be reached by horse or pow er cu ltivator. I t  is economically 
feasible , fo r  in m any instances weed control in th e  row  has been accom­
plished a t  one-third the cost of hand hoeing. If  applied while the weeds 
a re  still sm all, less th an  4 inches high, the cost is still less because 
applications a re  m ade fa s te r , weeds a re  killed b e tte r, and less m ateria l 
is used.
Seeds of th e  common weeds a re  n o t killed by thorough  w etting  w ith  
Sovasol No. 5, bu t germ ination  is delayed, extending the tim e necessary  
betw een applications of weed k ille r and reappearance of weeds.
U n fo rtuna te ly  Sovasol No. 5 is no t selective and w ill in ju re  n u rsery  
p lan ts, a lthough  some are  m ore to le ran t to  sm all am ounts th an  o thers. 
Coniferous p lan ts, such as pines, spruces, jun ipers, and hemlocks, show 
only s lig h t in ju ry  from  d rif t  or accidental lig h t application. I f  th e  b a rk  
on the tru n k  a t  the base of these p lan ts is soaked in ten tionally  or th rough  
carelessness, or if the oil ru n s down the stem  to th e  roots, invariab ly  th e  
p lan ts are  killed. Yews are  highly  susceptible to in ju ry  by the  oil; leaves, 
stem s, and even older bark  a t  th e  base of the stem  are  easily  in jured  and 
Sovasol used n ear them  should be applied w ith  g re a t care. Leaves of 
deciduous p lan ts a re  dam aged easily  and also the m ore tender, th in  b ark  
on tw igs and stem s; b u t the older, heavier b a rk  is  less easily  in jured .
U p to th e  p resen t tim e, the best m ethod of applying Sovasol to  weeds 
in the nu rsery  row is w ith  a 3-gallon pum p-up type sp ray e r equipped 
w ith  about 5 fe e t of hose and a  fla t sp ray  nozzle. This type  of nozzle 
w ets th e  weeds b e tte r  th an  the conventional nozzle used fo r pest control, 
and sp ray  application  can be controlled b e tte r so th a t  n u rsery  p lan ts 
a re  not w et. The h e igh t a t  w hich the nozzle is held from  th e  ground 
determ ines th e  w idth of the band of sp ray  applied: if needed, the w idth 
can he reduced to  a narrow  line. W here i t  is no t feasib le to  sp;ray weeds 
close to  the p lan t because of danger of in ju ry , th e  hoe h as to  he used. 
B u t w here the oil is applied, the weeds a re  killed com pletely, even 
purslane w hich is difficult to  control by hoeing. Since the soil is no t 
d isturbed, new weed seed is no t tu rned  up ; in w et or heavy soil, weeds 
a re  killed and no t replanted , as w ith  hand hoeing.
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D EPA R TM EN T  OF O LER IC U LTU R E 
C lark L. T hayer in charge
H orm ones on T rellis Tom atoes. (R obert E. Young, W altham .) Some 
ex perim en ta l w orkers have repo rted  th e  advantage of using  horm one 
sp ray s  on field tom atoes to  increase th e  se t of f ru i t  and h as ten  m a tu rity . 
To determ ine the value of these horm ones fo r grow ers of tre llis  tom atoes, 
p a ra  chlorophenoxyacetic acid w as used a t  th e  ra te  of 30 p a r ts  per 
m illion. This w as sprayed on th e  bottom  c lu s te r w hen th ree  flowers w ere 
open. T rea tm en t w as repeated  one w eek la te r . The re su lts  of th is  experi­
m en t have shown th a t  in a cool y ear the  horm one sp ray  increased the 
num ber of flowers se t a s  much as 40 percent. In  a  norm al y ear the 
increase w as only 6 percent, and in  a  w arm  y ear th e re  w as no increase. 
M atu rity , how ever, w as hastened by the horm one sp ray  in a ll th ree  years.
In  1950, a year in w hich th ere  w as no increase in the se t of blossoms, 
th e  sprayed  p lan ts  produced 385 baskets of tom atoes up to  A ugust 3, 
w hereas the unsprayed  p lan ts produced only 213 baskets p e r acre. This 
h asten ing  of m a tu rity  of the bottom  clu s te r delayed the  m a tu rity  of the 
second and th ird  c lu s te rs som ew hat b u t did no t decrease th e  to ta l yield.
T his m ateria l is not too costly, and application  does n o t require  much 
labor. I t  should, however, be used w ith  care, follow ing the d irections of 
th e  m anufactu rer.
B reeding Sweet Corn, Peppers, and Field Tom atoes fo r M assachusetts.
(W illiam  H. Lachm an.) Two sw eet com  varie ties, P ilg rim  and Golden 
Jew el, released several y ea rs  ago have become stan d ard  varie ties fo r 
M assachusetts.
Gold Mine sw eet corn w as introduced recen tly  to  th e  tra d e  and was 
w ell received w here p lan ted  on fe r tile  soil. Gold Mine has been in our 
tr ia ls  fo r six y ea rs  and has repeated ly  m atu red  earlie r th a n  all other 
com m ercial hybrids w ith  which i t  has been com pared. A new  experi­
m ental hybrid tes ted  th is  year, w ith  a  s ligh tly  b e tte r  e a r and stalk , 
m atu red  one day  earlie r th an  Gold Mine.
A nother new  hybrid, B arbecue, in season w ith  P ilg rim , has an excep­
tiona lly  long, a ttra c tiv e  ear of good quality  and has yielded well in our 
te s ts . A considerable am ount of seed w as sen t out to fa rm ers  fo r tes ting  
in  1951.
The m ain object of the breeding problem  now is to  incorporate h igher 
q ua lity  into the early  hybrids by using  a  glum eless type as well as a 
super-sugary  type  corn.
F rom  hundreds of tom ato  crosses m ade in recen t years one hybrid has 
perform ed very  well in field tr ia ls . This v a rie ty  is m ade by crossing 
Red Cloud to  P ennheart. I t  has a de te rm ina te  com pact p la n t w ith clusters 
s e t  very  close to g e th e r on the stem  and combines the v igor and  size of 
P en n h eart w ith  the sm oothness of Red Cloud. This va rie ty  has consist­
en tly  yielded m ore early  f ru it th a n  any  o ther v a rie ty  in  our tr ia ls . A 
num ber of seed sam ples w ere sen t ou t fo r tr ia l am ong fa rm ers  in 1951.
A fu r th e r  search  fo r desirable early  tom ato  hybrids is being made 
w ith  the object of inco rpora ting  firm er f r u i t  w ith  less tendency to  crack.
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W eed C ontrol in  V egetable Crops. (W illiam  H. Lachm an.) E xperim ents 
involving' chem icals fo r contro lling  weeds in sw eet corn indicate th a t 
G ranu la r Cyanam id, sodium pentachlorophenate, 2,4-D, and P rem erge 
are  adap ted  to  th is purpose in pre-em ergence applications.
G ranu la r C yanam id a t  th e  ra te  of 400 pounds per acre applied one 
or two days before the corn p lan ts em erge prevented  grow th of annual 
weeds fo r  th ree  to  fou r weeks. F ifteen  to tw en ty  pounds of sodium 
pentach lorophenate  per acre, one and one h a lf  pounds of 2,4-D (acid 
equ ivalent) and th ree  to  six pounds of D N O SBP in P rem erge w ere all 
very  effective in  p reven ting  annual weed g row th  in sw eet corn when 
applied to the soil im m ediately a f te r  p lan ting  the seed.
P rem erge  and sodium pentachlorophenate w ere also effective in con­
tro lling  weeds in snap beans.
Sodium pentachlorophenate a t  ten  pounds p e r acre and G ranular 
Cyanam id a t  400 pounds per acre in pre-em ergence applications ap p re ­
ciably reduced the stand  and size of weeds in  se t onions.
C ulture  and N u tritio n  of V egetables. (W illiam  H. Lachm an.) Stokes- 
dale tom atoes tre a te d  w ith  S ure-S et (p-chloro phenoxyacetic acid) p ro­
duced ea rlie r  and  la rg e r  tom atoes th a n  u n trea ted  p lan ts. The open 
blossoms of th e  firs t tw o flower c lusters w ere tre a ted  tw ice w ith  th is 
chem ical w ith  th e  aid of a n asa l atom izer. Two pickings w ere m ade 
from  the tre a ted  p lan ts before any ripe f r u i t  appeared on un trea ted  
p lan ts.
Sw eet Spanish onions grow n from  p lan ts perform ed exceptionally  well 
in our experim ents, as well as in cooperative te s ts  w ith  fa rm ers . Onion 
F , hybrids proved to  be m ore uniform  in size and shape than  ord inary  
varie ties, and tw o of these hybrids outyielded fo u r com m ercial standard  
s tra in s  of Sw eet Spanish onions.
O ur experim ents have shown th a t  it  m ay be possible fo r fa rm ers  to  
pred ict th e  h a rv e s t date of sw eet corn a t  the  tim e of p lan tin g  since 
individual varie ties apparen tly  require  a ra th e r  uniform  am ount of h ea t 
to  b ring  them  to m a tu rity . Successive p lan tings of sw eet corn  require  
g re a t differences in reg a rd  to  days to ripen b u t require  essen tia lly  the 
sam e num ber of hea t un its  to reach  m atu rity . These h ea t un its  a re  
figured a s  daily tem pera tu res  in  excess of 50° F . and are  accum ulated 
from  the date  of p lan ting  un til h arvest. W hen successive p lan tings are  
com pared on th is basis, early , m idseason, and la te  p lan tings all require  
approxim ately  the sam e num ber of h ea t un its  to ripen.
New V arieties of B roccoli'. (R obert E. Y oung.) Two new varie ties of 
broccoli, W altham  No. 11 and W altham  No. 29, developed as a  re su lt 
of several years breeding w ork, have proven very  desirable to m ark e t 
gardeners who have had them  in la rg e  scale tr ia ls . W altham  No. 11 can 
be grow n in the sp ring  and also in the fa ll, bu t W altham  No. 29 m ust be 
grow n a s  a fa ll crop.
The W altham  No. 11 is not d istinctive as to  type. I t  w as bred  to 
produce a  la rg e  proportion  of the crop a t  one tim e in o rder to  reduce 
the cost of harvesting . Com pared w ith  o ther varie ties, i t  is early  when 
grow n in the spring  b u t only m idseason when grow n in th e  fa ll. In  
sp ring  tr ia ls  by m ark e t gardeners, and a t  th e  W altham  Field S tation , 
th is  varie ty  has produced a la rg e r crop of m arketab le  broccoli than  any
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of the  o ther varie ties tested . Much of th is increase is due to the elim i­
nation  of p lan ts  th a t produce either a poor head or no crop a t  all. The 
heads of W altham  No. 11 a re  m edium large, dark  green, w ith  sm all 
buds th a t  rem ain  t ig h t fo r several days.
The W altham  No. 29, which requ ires w arm  w eather fo r its  p roper 
developm ent, can  be used only as a  fa ll crop in M assachusetts. The 
p lan ts  a re  d ifferen t from  o ther varie ties in th a t  they  are  sh o rt and 
com pact w ith  m any side shoots th a t  develop ju s t above th e  soil line. 
The p lan t and head a re  slow grow ing. W altham  No. 29 is no t easily 
affected by periods of ho t w ea ther w hich occur in th e  fa ll, thu s giving 
the  g row er an opportun ity  to  le t the  heads develop fu lly  w ithou t danger 
of losing them  because of opening buds. This v a rie ty  produces a very 
la rg e  head w ith  m any heavy  stem s under the buds, w hich gives the 
grow er a la rg e r  crop and the consum er a  h ig h er quality  product. This 
is also a  desirable charac te r fo r the fre eze r since m ost of the head, when 
cu t to  a 6-inch length , comes a p a r t  in  m any of th e  sm aller heads of 
freez ing  size. W altham  No. 29 broccoli is m uch m ore uniform  in type 
th a n  W altham  No. 11 and o ther varie ties. I t  produces 10 to 20 percent 
la rg e r  crop, much of w hich comes on th e  la rg e  num ber of side shoots. 
I t  also has m ore cold resistance.
Several hundred acres of each of these varie ties a re  being grown in 
1951 on both the  E a s t and W est Coast. W altham  No. 29 seem s to  have 
th e  w idest adap tab ility . L arge-seed grow ers have been supplied w ith  
stock seed.
T ransp lan ting  L ettuce. (R obert E . Young, W altham .) Pennlake lettuce 
will n o t produce sa tis fac to ry  heads if  p lan ted  too deeply. This w as 
proved in tw o-year tr ia ls  of tran sp lan ted  lettuce. W hen plan ted  too 
deeply, th e  p lan ts and heads a re  very  sm all, and the heads cone-shaped. 
Some com m ercial le ttuce  fields have contained as m any as  50 percen t of 
th is  type  of p lan t, and o ther fields alm ost none.
I t  w as found th a t  Pennlake le ttuce  w as much m ore sensitive to deep 
p lan tin g  th a n  G reat Lakes. Deep p lan ting  caused the heads to m atu re  
earlie r and so they  w ere too sm all fo r m arketing .
T ria ls  w ere also conducted, p u tt in g  the p lan ts  on a  sm all ridge. This 
caused the p lan ts to  be la rg e r  th an  those se t on level soil a t  the reg u la r 
depth, and th ey  m atu red  la ter.
Those grow ers using Pennlake fo r the le ttuce crop tran sp lan ted  in 
the  field should be sure  th a t  the w orkers do no t se t the  p lan ts too 
deeply, bu t a t  the sam e depth  th a t  they  w ere grow ing in the fla t w here 
they  w ere s ta rted .
The D egree of M atu rity  of Sw eet Corn. (W. B radford  Johnson and 
E m m ett B ennett.) The degree of m a tu rity  of sw eet corn can he esti­
m ated by several m ethods. One m ethod recen tly  developed a t  th is  sta tion  
is based on the lig h t sca tte rin g  effect of th e  com ponents of th e  kernel 
w hen blended and suspended in w ater. The procedure is highly  sensitive, 
reproducible, and quick. The degree of m a tu rity  is evaluated  on a  re la ­
tive basis by m eans of a  tu rb id ity  index. This fac to r is obtained by 
m ultip ly ing  the percen tage  of lig h t tran sm ission  of the aqueous sus-
1 T h e  a s s is ta n c e  o f W illiam  R ic h a rd s , F o re s td a le , M assa c h u se tts , in  th e  d eve lopm en t 
of th e se  v a r ie tie s  is ac know ledged  a n d  a p p re c ia te d .
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pension by th e  am oun t of d ry  m a tte r  in  the  sam ple. The suspension from  
the m ore im m atu re  sam ple w ill con tain  a  g re a te r  am ount of soluble 
m a teria l and a  lesser am oun t of the  re la tive ly  insoluble polysaccharide; 
it  will, therefo re , tra n sm it a g re a te r  percen tage of th e  incident ligh t. 
In  th e  m a tu re  sam ple the opposite is tru e , and hence less lig h t w ill be 
tran sm itted  th rough  the medium. V ary ing  degrees of m a tu rity  w ill fall 
w ith in  these ex trem es.
D EPA R TM EN T  O F POMOLOGY 
A. P . F rench  in  C harge
M cIntosh “Bud S po rts .” (W. D. W eeks, F . W. Southw ick.) One of the 
problem s confron ting  th e  f ru i t  g row er in  the production of M cIntosh 
apples is th e  fa ilu re  of m any M cIntosh trees  to  produce highly-colored 
apples w hich have an  over-all red color. M any orchards contain trees 
th a t  produce poorly  colored app les on w hich the red  color is striped. 
In  an a tte m p t to  overcome th is difficulty, red “bud sp o rts” or s tra in s  have 
been selected and p ropaga ted  to produce apples th a t  a re  superior in 
am ount and type of red  color.
In  the Spring  of 1942, an  orchard  con tain ing  six “bud sp o rts” or s tra in s  
and th e  so-called stan d ard  or striped  M cIntosh w as p lan ted  to determ ine 
w hether th e re  w ere superio r s tra in s  of M cIntosh w ith  reg a rd  to red 
color developm ent. This o rchard  has fru ited  sufficiently fo r the p a s t th ree 
years  to  determ ine th e  perform ance of the  stra in s . R ogers M cIntosh con­
tinues to  be the ou ts tand ing  s tra in  because i t  produces 40 percen t more 
fancy  f ru it  th an  th e  reg u la r or striped  M cIntosh. The crop from  the 
R ogers s tra in  g raded out 97 percen t U. S. Fancy, w hereas the crop from  
the reg u la r M cIntosh graded  only 58 percen t U. S. Fancy.
Some of the o ther red s tra in s  had redder apples th a n  the reg u la r 
M cIntosh bu t they  all produced some striped  apples, w hereas the f ru it 
from  the R ogers s tra in  w as all of the solid red  type.
No o ther differences have developed am ong the s tra in s  to date , bu t the 
te s t will be carried  on fo r a few  m ore years to  determ ine w hether the 
s tra in s  have o ther desirable charac te rs  and w hether th e  R ogers s tra in  
continues to  m ain ta in  its  superior red  color.
The N u tritio n  of A pple T rees. (W. D. W eeks, F . W. Southwick, Mack 
D rake, and J . E. Steckel.) The effect of d ifferen t ra te s  and sources of 
n itrogen  on f r u i t  color and the chemical composition of the fo liage of 
seventeen-year-old M cIntosh apple trees  has revealed some in te resting  
relationships. T rees th a t received annual applications of 4 and 6 pounds 
of am m onium  n itra te  per tree  produced f ru it  of very  low red color. Only 
18 to  20 percen t of th e  crop graded  U. S. Fancy. In con trast, trees  th a t 
received equivalent am ounts of n itrogen  in the form  of hay  mulch p ro ­
duced exceptionally  h igh ly  colored apples— 85 to 90 percent of the crop 
graded U. S. Fancy. The f ru it  from  trees receiv ing equivalent n itrogen  
in th e  form  of com plete fe r til iz e r (7-7-7) w as in term ediate  in  red  color. 
T rees receiving 20 pounds of com plete fe r tiliz e r (7-7-7) plus 2 pounds 
of am m onium  n itra te  produced f r u i t  th a t  w as sligh tly  b e tte r  colored 
th an  th a t  from  trees  which received 6 pounds of am m onium  n itra te .
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T he color of the f ru it  from  trees receiving n itrogen  as sp ray  u rea  w as 
d isappoin ting ly  low. Only 46 percen t of th e  crop graded  U . S. Fancy.
D eterm inations of the chem ical com position of th e  fo liage from  the 
trees  receiving the several trea tm en ts  revealed th a t  am m onium  n itra te  
increased lea f n itrogen  and  m agnesium  and depressed potassium  and 
phosphorus. H ay  m ulch increased potassium  and phosphorus, bu t de­
pressed  n itrogen . M agnesium  rem ained about the sam e as i t  w as before 
the  tre a tm e n t w as s ta rted . Complete fe r tilize r failed  to  increase p o tas­
sium  and phosphorus content of the fo liage to  the sam e exent as hay 
mulch.
A definite re la tionsh ip  w as established betw een leaf n itrogen  and 
potassium . As n itrogen  increased, potassium  decreased. The relationship  
of lea f n itrogen  and potassium  to red  color developm ent of th e  fru it 
showed th a t  as n itrogen  increased, red  color decreased, w hereas an 
increase in leaf potassium  w as associated  w ith  highly  colored fru it. These 
d a ta  su g g est th a t  red  color developm ent m ay be p a rtia lly  dependent 
upon the  re la tive  am ounts of n itrogen  and potassium  found in th e  foliage.
Crop yields have no t been m ateria lly  influenced by th e  d ifferen t t r e a t ­
m ents as yet. The am m onium  n itra te  plots have had the h ighes t yields.
To determ ine w hat effect th e  com petition fo r p lan t n u trien ts  by the 
g rass  g row ing under th e  trees m igh t have w ith  tree  perform ance, g rass  
sam ples w ere obtained, and the am ount of d ry  hay per acre w as calcu­
lated  fo r th e  d ifferen t trea tm en ts . The g rea te s t am ount of g rass  (3400 
pounds d ry  hay per acre) w as found in the p lots th a t  received complete 
fe r tiliz e r plus am m onium  n itra te . T rees th a t  received 6 pounds of 
am m onium  n itra te  had th e  n ex t h ig h es t am ount of g rass  (2700 pounds 
of d ry  h a y p e r  acre) grow ing under them . The hay  mulch plots had the 
le a s t am ount of g rass  (200 to  600 pounds d ry  hay  per acre) a lthough 
the u rea  sprayed  plots w ere no t much b e tte r. The g re a te r  am ount of 
g rass  grow ing under the trees  th a t  received both com plete fe rtilize r 
and am m onium  n itra te  m ay help to  account fo r the low er lea f n itrogen  
and som ew hat b e tte r  f r u i t  color th a t  these trees  had in com parison w ith 
the am m onium  n itra te  trees. The lack  of g rass  com petition under the 
m ulch trees  m ay account fo r p a r t of th e ir  differences in  lea f n itrogen  
and f r u i t  color w hich they  exhibited in co n tras t to  the perform ance of 
trees  w hich had g re a te r  com petition from  g rass  fo r p lan t nu trien ts.
W eed Control in Lowbush B lueberries. (J . S. Bailey and W. D. W eeks.) 
The grow ing of low bush b lueberries is an im p o rtan t in dustry  in M assa­
chusetts . In  the two tow ns of G ranville and  B landford alone there  a ie  
1500 acres w ith  an  annual crop valued close to  $100,000.
These b lueberry  fields require  periodic bu rn ing  to  m ain ta in  pro­
duction. Over a  period of years th is bu rn ing  low ers soil fe r til ity  w ith 
consequent reduction  in yield. The use of fe r tilize r to replace lost 
fe r til ity  has no t been en tire ly  successful. One reason  is th a t the fe rtilize r 
som etim es s tim u la tes weed p lan ts  a s  much or m ore th an  the b lueberries.
In  a b lueberry  field any  p lan t no t a b lueberry  is a  weed. Thus there  
is a  wide v a rie ty  of weeds to  be controlled: g rasses, fe rn s, low grow ing 
shrubs, such as bayberry  and lau re l, and the sp rou ts from  the stum ps 
of trees  like m aple, oak, and birch.
A lthough some weed p lan ts are  controlled by cu ttin g  and burning, 
m any a re  not. The use of chem icals fo r  the control of the la t te r  looks
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prom ising. Consequently, a search  is being m ade fo r chem icals which 
w ill kill the  weed p lan ts w ith little  or no in ju ry  to th e  blueberries.
G ray birch, w hen cut, w ill sp ro u t free ly  from  the stum ps. This h ab it 
m akes it  a  serious p e s t in m any blueberry  fields. I t  is fo r tu n a te  th a t 
g ra y  birch is quite sensitive to  th e  new  weed k ille r 2,4,5-T, a close 
re la tive  of 2,4-D. In  fac t, w here these  two a re  combined, as in th e  
so-called “B rush  K illers,” the  m ix tu re  ap p ea rs  to  be m ore effective 
ag a in s t g ra y  birch th a n  the 2,4,5-T alone. Since th is m ix ture  a t  le tha l 
concentration  is also toxic to the blueberries, its  successful use depends 
on th e  w ay  it  is applied. The “dorm an t basal stem ” tre a tm en t has been 
found to  be very  effective. The b rush  k iller mixed w ith  oil (kerosene, 
Diesel o r fue l oil) a t  th e  ra te  of 4 percen t by volume, roughly  a p in t 
to 3 gallons of oil, is applied during  the do rm an t season to  th e  sprouts 
from  th e ir  base up to  knee heigh t. Low p ressu re  and a  nozzle delivering 
a n a rro w  fan -shaped  sp ray  a re  desirable . A knapsack  sp ray  is sa tis ­
fac to ry  fo r th is  type  of work. The low er p a r ts  of sprouts and the old 
stum ps should be thoroughly  covered, bu t the blueberries should be 
sprayed  as little  as possible.
Sw eet fe rn  has grow n up so th ick  in some blueberry  fields th a t it  
has ru ined  the production. This weed is easily  controlled w ith  2,4-D. 
A solution m ade by adding one pound of sodium sa lt or 26 ounces of 
an  am ine fo rm u la  (con ta in ing  4 pounds 2,4-D acid equivalen t per gallon) 
to  200 gallons of w a te r sprayed evenly over an acre w ill give alm ost 
com plete control.
P atches o f bayberry  often  become troublesom e in b lueberry  fields. 
T his is an o th e r weed w hich can be controlled w ith  2,4,5-T. To avoid 
in ju ry  to  b lueberries a w eak solution m ust be used. T w enty-six ounces 
of a 2,4,5-T form ula contain ing 4 pounds acid equivalent per gallon 
gives a  solution con tain ing  about 500 ppm. T his is sprayed  on the bay- 
berries in June or Ju ly . E nough is applied to w et th e  leaves thoroughly  
w ithout dripping. This first sp ray  will kill the  tops to the ground. There 
w ill be some resp rou ting  the follow ing year; however, sp ray  on these  
sp rou ts w ill com plete the kill of the en tire  plant.
The C orrection of M agnesium  Deficiency in C ultivated  B lueberries.
(John S. Bailey and  M ack D rake.) M agnesium  is one of th e  elem ents 
which p lan ts m ust g e t from  the soil fo r norm al g row th and developm ent. 
W ithout m agnesium , p lan ts  a re  unable to make g reen  coloring m atte r , 
chlorophyll, so v ita l to  th e ir life and health.
Some of the soils of M assachusetts a re  low enough in m agnesium  so 
th a t p lan ts th a t  have a high requ irem en t fo r th is  e lem ent w ill show a 
deficiency. Am ong f ru it  p lants, num erous cases of m agnesium  deficiency 
in apples have been reported  in M assachusetts. The firs t case of m ag­
nesium  deficiency in cultivated  b lueberries in  the S ta te  w as found in 
the Sum m er of 1949 in a p lan ting  of young bushes in Middleboro. The 
leaves on affected bushes tu rned  yellow and red betw een th e  veins. 
This discoloration s ta rted  a t  the leaf tip  and spread along th e  m arg ins 
tow ard  the base. Chemical analyses of th e  leaves verified th e  visual 
diagnosis. The average m agnesium  content of th e  leaves on a d ry  
w eight basis w as 0.049 percent. In  one sam ple th e  m agnesium  content 
w as 0.030 percent. Even 0.049 percen t is extrem ely  low. Also, the soil 
w as found to be extrem ely  acid, pH  3.8 to  4.2.
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To overcome th is deficiency two of th e  m ateria ls  m ost com m only used 
fo r  th is purpose, Epsom  sa lts  and dolomitic lim estone, w ere tried . V ary ­
ing  am ounts of each m a te ria l w ere applied to th e  soil and cu ltiva ted  in. 
A  y ea r la te r  chem ical analyses of the leaves showed th a t  both sources 
of m agnesium  increased the m agnesium  con ten t of the  leaves.
W hen Epsom  sa lts  w as used, increasing  the  MgO applied from  25 lbs. 
p e r  acre  to  150 lbs. per acre resu lted  in  a steady  b u t no t proportional 
increase in lea f m agnesium  content. W hen dolom itic lim estone w as used, 
100 lbs. of MgO per acre w as about as effective as 200, 400 or 600 lbs. 
p e r acre. One hundred to  200 lbs. of MgO as dolom itic lim estone was 
s lig h tly  m ore effective th a n  25 or 50 lbs. of MgO as Epsom  sa lts.
W here m agnesium  deficiency appears in cultivated  b lueberries, a single 
application  of m agnesium  a t the  ra te  of 100 lbs. of MgO per acre should 
co rrec t th e  trouble. E ith e r 500 lbs. of dolom itic lim estone (20 percen t 
M gO) o r 600 pounds of Epsom  sa lts  gives the required  am ount.
The use of dolom itic lim estone to supply  m agnesium  also causes an 
increase in soil pH . W ith  cu ltivated  b lueberries th is  is no t objectionable 
so long as the pH  does n o t increase much above 5. In  th is experim ent 
2,000 lbs. of lime p e r acre  supplying 400 lbs. of MgO increased the pH  to 
ju s t  about 5 d u ring  the  first year. This suggests th a t  fo r th is  soil one 
ton  of dolomitic lim e per acre is th e  m axim um  th a t  should be applied.
Post-calyx  Chemical T hinning of A pple T rees Shows Sufficient Prom ise 
for Comm ercial U sage. (F . W. Southw ick and W. D. W eeks.) In  1948, 
follow ing a  ra iny , cool bloom period w hich re s tric ted  bee fligh t and 
hence pollination and f ru i t  set, a ttem p ts  w ere m ade to  th in  apples from  
2 to  4 weeks a f te r  calyx w hen the need fo r th inn ing  sp rays could be 
m uch m ore accura te ly  determ ined th an  a t  e ither blossom or calyx time. 
F u r th e r  re su lts  obtained in 1949 and 1950 w ith  sp ray  applications made 
from  10 days to  3 w eeks a f te r  calyx  have been sufficiently prom ising to 
w a rra n t com m ercial usage of th is method fo r th inn ing . I t  has been pos­
sible by one app lication  of naphthaleneacetic  acid a f te r  calyx to th in  
such varie ties as W ealthy, E a rly  M cIntosh, Baldw in, Red G ravenstein, 
K endall, and o thers in a frac tio n  of the tim e it  could have been ac­
com plished by hand and w ith  less risk  of overth inn ing  and foliage in ju ry  
th an  could be accom plished by d in itro  m a te ria ls  a t  blossom tim e or naph ­
thaleneacetic  acid a t  calyx tim e. E a rly  th inn ing  has resu lted  in an  in­
crease in “m arke tab le” yield (volume of f r u i t  over 2% " in  d iam eter) 
as com pared w ith  unthinned trees. Also, such varie ties a s  Golden De­
licious, W ealthy, O palescent and  Red G ravenstein , can be induced to 
yield annual crops w hen adequately  chem ically  th inned  a f te r  calyx. Even 
such biennial b eare rs  as E arly  M cIntosh and  Baldwin have occasionally 
blossomed in successive years in some orchards follow ing th is th inn ing  
procedure. H owever, the  fac to rs  which influence the degree of abscission 
follow ing the use of naphthaleneacetic  acid are  no t sufficiently well 
understood. We are  hopeful th a t  as experim ents continue and our ex­
perience increases we can fo recast m ore accura te ly  the degree of th inn ing  
w hich w ill re su lt u nder a given se t of conditions. U ntil then , th e  possi­
b ility  of occasionally overth inn ing  w ith  th is chem ical w ill be present.
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The U se of A ctivated Carbon in A pple Cold S to rages H as Increased 
th e  M arketable L ife of A pples. (F . W. Southw ick.) T ests d u ring  th e  
p a s t two years have shown th a t  activated  coconut shell carbon, e ither 
in m anufactu red  un its  or in su itab ly  designed “hom e-m ade” purifiers, 
w ill add approxim ately  one m onth  to  the sto rage  life of M cIntosh and 
C ortland as determ ined by firm ness of flesh. This is assum ing adequate 
carbon is used, a ir  flow th rough  the carbon is sufficient, and th a t  adequate 
a ir  d is tribu tion  ex is ts  th roughou t the room. U nder the conditions m en­
tioned various sto rage  odors arising  from  boxes, the apples them selves, 
and from  o ther produce have been m arkedly  reduced in m ost cases. 
This ab ility  of carbon to e lim inate odors has resu lted  in apples which a re  
free  from  sto rag e  “off” flavors and, thereby , m ore palatab le  to  the con­
sum er. H owever, a ir purifiers em ploying coconut shell carbon have no t 
given adequate control of sto rage  scald. In  fac t, fo r th e  v a rie ty  C ortland, 
a ir  purification w ith  carbon appears to be in fe rio r to  shredded oiled paper 
in th is regard .
I t  is an tic ipated  th a t  follow ing ano ther y ear of experim entation  w ith  
“hom e-m ade” un its  designs of 2 or 3 types w ill be m ade available fo r 
in sta lla tion  in room s w ith  sm all, ceiling hung cooling un its  as well as 
w ith the la rg e r floor m ounted cold diffusers. I t  is expected th a t  these 
“hom e-m ade” types can be bu ilt a t  a cost considerably below m anufac­
tu red  units now on the m arket.
D EPA R TM EN T OF POULTRY HUSBANDRY 
F red  P . Jeffrey in Charge
A New Type of Sex L inkage in the Domestic Fowl. (F . P. Jeffrey .) 
D om inant W hite P lym outh  Rock fem ales of the U n iversity  of M assa­
chusetts s tra in  w hen m ated w ith  Rhode Island  Red or New H am pshire 
m ales produce chicks th a t  can be identified on the basis of down color 
w ith  100 percen t accuracy a t  hatch ing  tim e. Male chicks are  w hite, and 
fem ales a re  lig h t tan  or buff. A t m a tu rity  the m ales a re  generally  
w hite, and the fem ales a re  buff or red  on the surface and pure w hite 
in undercolor. This is th e  firs t record of sex determ ination  a t  ha tch ing  
on the basis of down color in w hich the gene fo r dom inant w hite is 
involved. G enetically these dom inant W hite Plym outh Rock fem ales 
ca rry  genes fo r silver, gold intensifier, and dom inant w hite. Rhode Island 
Red or New H am pshire m ales carry  genes fo r gold, gold intensifier, and 
lack th e  gene fo r dom inant w hite.
Broodiness May Be Completely E lim inated  in Rhode Island Reds. (F . A.
H ays.) The broody in s tin c t reduces annual egg production because each 
broody period is genera lly  associated w ith  about 15 days of non-produc­
tion. T hrough selective breeding it  has been possible to decrease the 
incidence of broody birds in our Rhode Island Red flock from  about 90 
percen t to as low as 3 percent. By use of the progeny te s t combined 
w ith  horm one te s ts  fo r c a rr ie rs  of the broody inheritance a line has been 
developed th a t  exhibits no broodiness in the first lay ing  year. We are 
now in th e  th ird  generation  of th is line in which no broody b irds have
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appeared. Such stocks are  pa rticu la rly  useful in  breed or s tra in  crosses 
w here the increased incidence of broodiness has m ade such crosses 
undesirable .
F e rtility  in  P ou ltry  is a H ighly V ariable C haracter. (F . A. H ays.) 
In  pedigreed Rhode Island  Reds bred fo r h igh fecundity , fe r til ity  behaves 
in a  variab le  fashion. N orm ally  th e  degree of fe r til ity  increases as the 
season advances from  F eb ru a ry  to  A pril. In  pedigreed pen m a tin g s a 
decline in  fe r t i l i ty  is o ften  observed in  successive weeks. O ur re su lts  
indicate th a t  th is  decline is genera lly  the  re su lt of fa ilu re  of some birds 
to  m ate  reg u la rly  th rough  the breeding season; th is  can usually  be 
corrected by changing  m ales. Cases have been observed, how ever, w here 
low fe r til i ty  resu lted  no t from  fa ilu re  to m ate  bu t to  incom patab ility  of 
m ale and fem ale germ  cells. O ur d a ta  ra th e r  definitely indicate th a t 
fe r til i ty  is reg u la ted  in p a r t  by inheritance.
H atchability  has a S trong  G enetic Basis. (F . A. H ays.) T hrough  se­
lective breeding i t  has been possible to  develop tw o lines of Rhode 
Island Reds th a t  differ g rea tly  in  the  percen tage of th e ir  fe r tile  eggs 
th a t  hatch . The h igh line has a  m ean above 80 percen t, and th e  low 
line has a  m ean below 50 percent. The problem  now is to  discover some 
o f the specific causes of th is very  low hatchab ility  under good feeding, 
m anagem ent, and incubation.
B reeding fo r H igh Fecundity  Discloses M any V aluable F ac ts . (F . A.
H ays.) W in ter pause and w in te r r a te  of lay ing  have been shown to be 
in tim ate ly  related . B irds lay ing  a t  a slow ra te  a re  v ery  likely  to  stop 
lay ing  fo r a  tim e during  the w in te r m onths, w hereas those th a t lay a t 
a  v ery  h igh  ra te  have v e ry  little  w in te r pause. Shell color in Rhode 
Is land  Red eggs norm ally  increase betw een the  sp ring  of the first and 
second lay ing  years. Rapid chick fea th e rin g  produced by autosom al genes 
is associated w ith  m ore rap id  early  w eigh t increase, b u t the  sex-linked 
gene has no effect on early  grow th. V ery early  sexual m a tu rity  in 
Rhode Island  Reds is associated w ith  m ore rap id  chick grow th. Hens 
th a t  lay  300 eggs or m ore are  definitely superior breeders to  th e ir  full 
s is te rs  th a t  lay  few er eggs. Considerable success m ay be expected in 
selecting superio r m ales on the ab ility  of th e ir d au g h te rs  to  lay a t  a 
h igh ra te  e ither in N ovem ber a t  the beginning of th e  year or in A ugust 
a t  th e  close of the year. T rap n estin g  is required  fo r both periods 
because some m ales w ill be selected because of superio r Novem ber 
in ten sity  alone, w hereas o thers are  selected on the basis of A ugust in­
ten s ity  alone. Seldom w ill a m ale qualify  in  both categories.
P ho tograph  of M assachusetts Rose. (F . A. H ays.) M assachusetts Rose, 
a Rhode Is land  Red hen hatched  in  1944, is rem arkab le  fo r her sustained  
h igh egg production and fo r her ab ility  to  tran sm it h igh production 
w hen m ated to  th ree  different m ales. A m em ber of the h igh-producing 
M assachusetts E xperim en t S ta tion  flock, she has laid  1079 eggs in four 
years , se ttin g  a  m ark  of 330 in her firs t y ea r and dropping  only to  236 
in her fo u rth  year.
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H er M arch egg  w eights have varied  from  24.7 ounces p e r dozen to 
26.7; th e ir  hatchab ility  ranged  from  a  low of 76 percen t her firs t year 
to  a  h igh of 91 percen t her second year. The fo u rth  year i t  w as 86 
percent.
Rose had 7 daugh ters th a t  averaged  245 eggs in 1945. F rom  ano ther 
sire, she had six daugh ters th a t  averaged  244 eggs in 1946. In  1947, 
from  a  th ird  sire , she had  five daugh ters  th a t  averaged  243 eggs plus.
She lays a  m edium brow n egg w ith  good shape and shell tex tu re . A 
medium red  herself, she w eighed 5.35 pounds a t  f irs t egg  and now 
w eighs 7% pounds.
One of a  fam ily  of 13 s is te rs  who averaged 239 eggs, Rose had one 
s is te r  who h it 303. H er sire  had 23 daugh ters w ith  an average of 243, 
and h is ten  s is te rs  averaged  249 eggs.
Inheritance  of th e  Length  of the  Incubation Period of Chickens. (J . R.
Sm yth, J r .)  A fte r  only one generation  of selection, lines differing in 
regard  to the leng th  of the incubation period have been separated . The 
early  hatch ing  line em erged a t  an average  of 20 days and 22.3 hours a f te r  
th e  beginning of incubation, and th e  la te  hatch ing  line took an average 
of 21 days and 5.7 hours to  com plete th e  incubation period. This diff­
erence indicates th a t  the  h eritab ility  of the leng th  of the incubation 
period is h igh in  com parison w ith  egg production and m any o ther ch ar­
ac te rs  of economic im portance. O bservations w ere also m ade on the 
effect of th e  leng th  of incubation period on subsequent g row th ra te  to 
8 w eeks of age, m orta lity , and sex of the chicks. The only significant 
difference w as found in the case of post-hatch ing  m orta lity . The chicks 
from  th e  early  hatch ing  line had a m orta lity  of only 3.03 percen t to 8 
weeks of age, as com pared w ith  a m o rta lity  of 10.53 percen t fo r the 
chicks from  th e  la te  ha tch ing  line. M ost of th is  m orta lity  occurred 
during the first 10 days follow ing hatching.
M ating Frequency in  Turkeys. (J . R. Sm yth, J r .)  O bservations w ere 
made of the num ber of tim es Je rsey  Buff tu rk ey  hens m ated during  the 
first 13 weeks of the 1951 m ating  season. These observations w ere made 
by allow ing the tom s to  be w ith  the hens fo r a one-half hour period 
on each of six days per week. In  the tu rkey , th e  fem ale determ ines 
w hether a  m a tin g  w ill be a ttem p ted  or not. I f  a  fem ale dropped to 
the floor and perm itted  the  m ale to  m ount her, she w as given credit 
fo r a m ating . This elim inated  an y  differences in  the  m ating  efficiencies 
of d ifferent m ales.
The average  num ber of m atings per hen w as. 9.2 du ring  the 13 week 
observation period. T here w as considerable varia tion  betw een fem ales 
w ith 28 m atings being the individual h igh record and zero being the 
low extrem e.
A definite correlation  betw een th e  num ber of m atings and fe r tility  
w as observed. T urkey  hens m ating  1 to  6 tim es during  th e  period 
produced 82.9 percen t fe r tile  eggs. Those hens m ating  from  7 to  12 
tim es gave a fe r til ity  of 96.1 percent, and those m ating  m ore than  12 
tim es produced eggs th a t w ere 96.6 percen t fe rtile . One hen in the h ighest 
frequency group m ated only during  two concentrated  periods and p ro ­
duced a num ber of in fe rtile  eggs ju s t p rio r to th e  second m ating  spree. 
I f  her record w ere elim inated, th e  fe r til ity  of the h ighes t frequency
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group would have been ra ised  to above the 99 percen t level. This illus­
tra te s  the point th a t  the d istribu tion  of m atings is as im p o rtan t as 
is the to ta l num ber. W here a hen m ated a t le a s t once every 3 weeks, 
fe r til i ty  rem ained a t  a  very  high level.
Length  of Life of T urkey Sperm  in the Fem ale R eproductive T ract.
(J . R. Sm yth, J r .)  The leng th  of tim e th a t sperm  cells of the  tu rk ey  tom 
can survive and fertilize  eggs a f te r  a  single m ating  is im portan t for 
several reasons. F o r one th ing , i t  determ ines th e  frequency of n a tu ra l 
m atings, which is necessary  to  m ain tain  a h igh level of fe r tility . Sperm 
surv ival tim e is also im p o rtan t to  those who practice  artific ia l insem ina­
tion because it  determ ines the best in terval betw een insem inations of the 
tu rk ey  hens. By pedigreeing eggs on a  basis of both the dam  and the 
days a f te r  an  insem ination, i t  is possible to  study  th is subject.
D uring  the p a s t year a  study  of th e  S tation  Je rsey  Buff flock showed 
th a t the average duration  of fe r til ity  follow ing an insem ination was 
47.5 days. However, fe r ility  is no t m ain tained  a t a high level th roughout 
th is period. F o r the firs t 30 days follow ing the day a f te r  insem ination, 
96.1 percen t of 466 eggs laid w ere fe rtile . H owever, d u ring  the  period 
from  30 to 40 days follow ing insem ination  th e  fe r til ity  of 126 eggs laid 
dropped to  80.8 percent. A fte r  40 days the fe r til ity  dropped off to  a 
very  low level. These d a ta  indicate th a t  if a tu rk ey  hen is insem inated 
a t  4-week in tervals a very  h igh level of fe r til ity  should be expected.
The percent hatch  of fe r tile  eggs w as also found to rem ain  a t  a  sa tis ­
fac to ry  level fo r th e  30-day period follow ing insem ination. There was 
an  increase in the num ber of fe r tile  eggs th a t  fa iled  to  hatch  a f te r  th is 
tim e. This indicates th a t, in the tu rkey , old or “ s ta le ” sperm  cells cause 
an increase in the incidence of dead em bryos.
D EPA R TM EN T O F SEED  CONTROL 
Frederick  A. M cLaughlin in C harge
E nforcem ent of the Seed Law, to g e th e r w ith the desire of seedsmen 
to  com ply w ith  requ irem ents of th is  A ct, and a  grow ing in te re s t of 
the public in good seed, have g rea tly  increased the  num ber of service 
sam ples sen t to the Seed L abora to ry  fo r testing . From  Ju ly  1, 1950, to 
Ju n e  30, 1951, 6137 service and inspection sam ples of seed w ere received 
and tested  in the labora to ry . The labo ra to ry  also received and cleaned 
67 lots of tobacco seed.
A nalysis of inspection sam ples indicates th a t  m ost seedsm en have 
complied w ith label requ irem en ts of the Seed Law. A la rg e  p a r t of the 
violations found a re  technical ra th e r  than  flag ran t in n a tu re .
O peration  of the Seed Law  is reported  in an annual control series 
bulletin  issued fo r  th a t  purpose.
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D EPA R TM EN T  OF SH AD E T R E E  LABORATORIES 
M alcolm A. McKenzie in C harge
D uring  th e  p a s t year, num erous inquiries w ere received concerning 
a  d isease known as oak w ilt w hich has been repo rted  on native oaks 
in the M idwest and  as f a r  e a s t as cen tra l P ennsy lvan ia . A fungus, 
Chalara quercina is repo rted  a s  th e  causal organism . D ying oaks have 
been found in all p a r ts  of M assachusetts, b u t th e  oak w ilt fungus w as 
no t p resen t in  any  of th e  oak m a te ria l tested , and  typ ica l sym ptom s 
of the disease w ere lacking.
The disease of m aples in  w hich bronzed flags develop from  foliage w as 
not so m uch in  evidence d u rin g  th e  p a s t y ea r as in  some previous years.
A disease of m ockorange (Philadelphus spp .) continues to  a t t r a c t  
wide a tten tio n  th ro u g h o u t M assachusetts. The disease is characterized  
by unsigh tly  dead s ta lk s  w hich m ay  be rem oved by p runing . O lder 
sh rubs can s tan d  p ru n in g  of all affected s ta lk s  w ithou t being seriously 
disfigured. A fu n g u s  w as found  on the  b a rk  of dead sta lks, b u t proof 
of its  pathogen ic ity  is lacking.
N um erous fung i w ere isolated from  elms, bu t aside from  the D utch 
elm disease fu n g u s  (Ceratostome.Ua u lm i), Verticillium  sp. and  Cepha- 
losporium  sp. w ere m ost common. Both of these fu n g i cause w ilt diseases.
O ther tre e  troubles diagnosed by field inspection or by labo ra to ry  
cu ltu re  and exam ination  included the  follow ing uncommon and  in te r­
esting  diseases o r fu n g u s  o rgan ism s: \
On C ata lpa  —  V ertic illium  w ilt.
On S ugarm ap le  —  Stegcmosporium  sp. iso lated  from  several m aples 
p robably  w eakened by drought.
On E lm  —  Several iso lations of Acrostalagamus sp. and  Sporo- 
trichum  sp. from  tw ig  sam ples tested  fo r D utch elm  disease.
On B irch —  Coryneum disciforme iso lated  from  w ilted  branches 
of g ray  birch.
On B u tte rn u t —  Melanconis juglandis  associated  w ith  dieback of 
tw igs and  branches.
R apid  developm ents in  th e  field of herbicides have encouraged w ide­
sp read  p rog ram s fo r  th e  e rad ica tion  of noxious p lan ts, especially poison 
ivy a t  the base of trees  and  along highw ays. D uring  the  p a s t two years 
vegetable crops in  ad jacen t fields w ere seriously  dam aged because of 
the presence of a h igh ly  volatile  e s te r in  th e  herbicide. H erbicides should 
be selected carefu lly , there fo re , to  avoid a  h igh ly  volatile  e s te r in  favo r 
of a low volatile  ester. In  th is  w ay, th e  herbicide m ate ria l w ill no t be 
carried  so read ily  in a i r  cu rren ts  over the  su rface  of th e  g round  into 
a reas  ou t of bounds fo r trea tm en t.
The D utch Elm D isease. (M. A. McKenzie, D. H. M arsden, W. E. 
Tomlinson, J r ., P. L. Rusden, R. L. Coffin, J. G. Moline.) From  Ju ly  1, 
1950 to Ju n e  30, 1951, the D utch elm disease w as found in 27 additional 
tow ns, m aking  a cum ulative to ta l of 210 since the disease w as firs t known 
here (1941, A lford, B erkshire C ounty). In  labo ra to ry  studies, by m eans 
of tissue  p lan tin g s in  artific ia l cu ltu re  media, th e  disease fungus, 
Ceratostomella ulm i (Schw arz) B uism an, has been iso lated  from  8996 
tre e s  in  11 of th e  12 counties on the  m a in land ; B arnstab le , Dukes, and  
N an tu ck e t w ere repo rted  as d isease-free a t  presen t.
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W ith  p resen t knowledge, p rac tica l re s tric tio n  of D utch elm disease 
re s ts  p rinc ipa lly  upon (1) ea rly  discovery of diseased trees  and  prom pt 
action  in  th e ir  rem oval and  bu rn ing , and  (2) a genera l san ita tio n  pro­
g ram  to elim inate  elm b a rk  beetles, the  p rinc ipa l vectors of th e  disease 
fungus. In  fac t, research  ind ica tes also th a t  th e  g re a te s t handicap  in 
contro l is delay  in  app ly ing  p rac tices of san ita tion . T herefore , delay 
in detec ting  diseased trees  is a  serious blow to reasonable  control.
B e tte r m ethods of control aw a it fu r th e r  research  w hich is now 
stym ied and  lapsed  th ro u g h  lack of funds. On th e  basis of lim ited 
studies, the serious in te rru p tio n  of research  on p run ing  diseased trees 
had delayed developm ent of techniques and procedures which, if ready 
fo r application  now, m igh t save cities and tow ns thousands of dollars 
annually  and hundreds of elm trees.
Likewise, on th e  basis of research  th e re  is every reason  to believe 
th a t  re s tr ic tio n  or p rac tica l contro l of D utch elm  is possible in  every 
com m unity. The im m ediate cost is m ore reasonable  th a n  the postponed 
cost w ould be, b u t disease re s tric tio n  requ ires action  in  detec ting  and 
rem oving, tim ed p roperly  and  no t a t  the  convenience of o ther work. 
T his applies equally  w hether th e re  is an  accum ulation  of diseased trees 
o r a  new  ou tb reak  of the  disease. T h is com pulsion fe a tu re  of control 
is, o f course, un p o p u lar and  th e re fo re  delay m ay  be expected in  ac­
ceptance of it. B u t sp read  of th e  disease is uncom prom ising, and 
lim ited  funds a p p a ren tly  saved in  short-s igh ted  economy will be re ­
quired  m any  tim es over fo r rem oval of dead trees, w hich become hazards 
to  life  and  p roperty , a t  a  tim e w hen rem oval con tribu tes in  no way 
to  disease control.
The P run ing  of E lm s Affected w ith D utch Elm D isease. (D. H. M ars- 
den.) The efficacy of p run ing  as a  m ethod of saving elms infected w ith 
D utch elm disease w as tes ted  on a sm all scale in the Sum m er of 1950. 
In a scouting p rogram , elm s having  only a sm all am ount of w ilt were 
pruned back severely a t  tim e of discovery, o r a t  m ost w ithin 24 hours. 
The proxim al lim its of discoloration in the pruned branches w ere de­
term ined  fo r record, and tissue  p lan tings from  affected tw igs were 
made in artific ia l cu ltu re  m edia to  determ ine th e  cause of the w ilt in 
each case.
T w enty-one elm s w ere opera ted  on in  th is  m anner. Of these, 16 were 
infected  w ith  th e  D utch elm disease fungus, Ceratostomella ulmi, two 
w ith  Cephalosporium  sp., one w ith  Verticilliwm  sp., one w ith  bacte ria , 
and  one yielded no organ ism  in  cu ltu re . Two of the trees  w ith  D utch 
elm  disease w ere subsequently  rem oved w hen fu r th e r  w ilting  occurred 
th ro u g h o u t th e  crown. On Ju n e  6, 1951, no fu r th e r  sp read  of the 
disease w as a p p a re n t in  12 of the  trees  affected by D utch elm disease. 
The rem ain in g  two trees  w ere no t observed.
The p run ing  experim ent is being continued in 1951 w ith the tree 
w ardens of several tow ns cooperating . I t  is a lready  ap p aren t th a t  early  
detection of disease sym ptom s and p rom p t p run ing  ou t of affected p a rts  
of trees  a re  essen tia l if a  diseased tre e  is to be saved. Spread of the 
infection to th e  tru n k  of a  tree  and thence to o ther p a r ts  of the crown 
precludes eradicaion of the disease by pruning.
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The Toxicity of V arious T ree W ound D ressings to th e  D utch Elm  
D isease Fungus. (D. H. M arsden.) A num ber of p ro p rie ta ry  com pounds 
used commonly as tree  wound dressings w ere tes ted  to  determ ine th e ir 
toxic effect on th e  spores of th e  D utch elm disease fungus , Ceratos- 
tomella ulmi. I t  w as found  th a t  w hite  lead  p a in t, sp a r  v arn ish , a  pene­
tr a t in g  w ood-sealing compound, asphaltum , and asphalt-base  tre e  wound 
p a in ts  fa iled  to  kill th e  spores of C. ulmi d u rin g  periods of contac t ra n g ­
ing  from  1 to  11 days. W hite shellac, B ordeaux p a in t, a  n a tu ra l la tex  
compound, and  tre e  w ound pa in ts  con tain ing  wood creosote oils killed 
the fu n g u s  spores a f te r  one-day contact. Also, th e  addition  of 25 percen t 
by volum e of shellac to  th e  nontoxic p a in ts  rendered  them  toxic to  
C. ulm i spores. T hus th e  possib ility  of th e  inoculation  of elms w ith  
C. ulm i th ro u g h  w ound d ressings w as verified, a lthough  no ac tu a l oc­
currence of disease spread in th is m anner has been found in trees.
W ind- and Ice-S torm -D am age to  Trees in  1950. (M. A. McKenzie.) 
The early  rep o rts  of the M assachusetts A gricu ltu ra l E xperim en t S tation  
and m any o ther publications devoted extensive space to th e  subject of 
dam age to trees  from  ice storm s. The dam age is often  picturesque, 
spectacu lar, and expensive.
In  th e  C onnecticut V alley  in  M assachusetts, the  w indstorm  of Novem­
ber 25 and  th e  ice sto rm  of D ecember 29 afforded a ra r e  oppo rtun ity  to  
observe ice dam age a lm ost sim ultaneously  w ith  w ind dam age in the 
sam e p lan ta tion  of trees. A t the U niversity , in the experim ental p la n ta ­
tion of elm s about 20 years old, th e  fu ry  of the w indstorm  sh a tte red  
trees of a ce rta in  species of elm rendering  them  apparen tly  unsuited 
fo r fu r th e r  research  work. A fte r c learing  th e  plot, how ever, th ere  w as 
hope th a t individual trees of the species m igh t be salvaged. This p a r­
ticu la r hope w as short-lived because the ice storm  w rough t added havoc 
on rem ain ing  sim ilar trees.
The m ost in te re s tin g  observation  w as th a t  Ulmus pumila, a  rap id  
g row ing species of elm, som ew hat re s is ta n t to  D utch elm disease, w as 
m ost severely dam aged by  w ind and  ice.
Wood of th is  p a r t ic u la r  tre e  is ch arac te ris tica lly  m ore b r i t t le  th a n  
th a t  of m ost elms. In  c o n tra s t to m any trees, th e  b r i tt le  b ranches snap  
read ily  in s tead  of sw aying  or drooping. A pparen tly , th e  b r i tt le  ch a rac te r 
of the  wood is th e  decisive one w hen th is  tre e  is exposed to  e ith e r 
w ind or ice. A live tw ig  of A m erican elm ( Ulmus americana), fo r ex­
am ple, w ill w ith s tan d  excessive bending, w hereas one of U. pumila  snaps.
T his rep o rt is no t in tended to elim inate U. pumila  from  ap p ro p ria te  
p lan ting . C erta in  fe a tu re s  of the  experim ental p lo t a re  no t p reva len t 
under all conditions. B ut w here b rittlen ess  of th e  species m igh t cause 
dam age, selection of o ther trees  m ay be a w iser choice fo r p lan ting .
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D EPA R TM EN T O F V ETERIN A R Y  SC IEN C E 
K. L. Bullis in  C harge
P ou ltry  D isease Control Service. (H. V an Roekel, G. H. Snoeyenbos, 
G. P. Faddoul, O. S. F lin t, M. K. C larke, O. M. Olesiuk, C. D. B randt,
B. A. Bachm an, G. W. Fellows, and H. A. Peck.)
Pullorum Disease Eradication. P u llo rum  disease te s tin g  continues to 
be of g re a t value to  th e  M assachusetts pou ltry  industry . D uring  the 
1950 and  1951 te s tin g  season a  to ta l of 556 chicken, tu rkey , and 
p h easan t flocks w ere tested . The num ber of sam ples tes ted  w as 
1,427,691 (1,394,192 from  chickens and  33,499 from  fowl o ther th a n  
ch ickens). T he percen tage  of positive te s ts  am ong chicken sam ples, 
rep resen tin g  98.57 p ercen t of all chickens tested , w as 0.05. The p e r­
centage of “b reak s” w as 1.57. A to ta l of 442 non reacting  chicken flocks 
w as identified. Only six  flocks w ere classified as positive a t  th e  end of 
th e  season.
The estab lishm en t and  m ain tenance  of pu llo rum -free  flocks th rough  
effective te s tin g  and  preven tive m easures have enabled flock ow ners to 
reduce the losses from  pullo rum  disease to  a  m inim um .
Salmonella Pullorum Studies. A nationw ide su rvey  of an tigen ic  form s 
of S. pullorum  w as conducted fo r th e  purpose of securing  an tigen iea lly  
com plete fo rm s w hich could be used fo r producing  a  superio r tes tin g  
an tigen . Such a  s tra in  w as found which, so f a r  as is know n, exhibits all 
th e  an tic ip a ted  an tigen ic  ch arac te ris tics . W ork is being continued to 
evalua te  th is  an tigen  fu r th e r .
T his survey  also ind icated  the re la tiv e  incidence of v a r ia n t fo rm s of 
pu llo rum  in  th e  d ifferen t s ta te s . A very  wide v a ria tio n  of incidence 
w as found. T his incidence appeared  to  be closely associated  w ith  the 
efficiency of contro l m ethods used in  each s ta te . I t  w as previously 
th o u g h t th a t  th e  whole blood te s t w as of p rim a ry  im portance in  allow ­
ing  th e  developm ent of v a r ia n t infection . O ur re su lts  ind icate  ra th e r, 
th a t  m ultip le  fa c to rs  associated  w ith  contro l m ethods a re  of g re a t 
im portance  in con tro lling  v a r ia n t infection.
Diagnostic Service. In  th e  control and  p revention  of pou ltry  diseases 
th e  d iagnostic  service is of inestim able  value to  th e  pou ltry  in d u s try  
in M assachusetts. Two lab o ra to ries  located a t  A m herst and \1 altham , 
respectively , a re  in  operation  in  th e  s ta te . T hrough  th e ir  fac ilities the 
causes of the  disease losses have been identified, enabling  th e  flock 
ow ner to  in s ti tu te  effective corrective m easures.
D uring  th e  1950 ca lendar year, 6,410 specim ens w ere received in 
1,269 consignm ents of w hich 935 w ere delivered to  th e  A m hers t lab o ra­
to ry  in  person. The specim ens included 5,945 chickens, 308 tu rkeys, 
27 eggs, 19 canine feces, 17 chinchillas, 14 swine, 11 each of pigeons 
and  p h easan ts , 10 each of bovine and  m ink, 5 rabb its , 4 each of canaries, 
ducks and sheep, 3 each of bovine feces, deer fe tuses, geese and  ruffed 
grouse , 2 each of dogs and  foxes, and  1 each of goat, m usk ra t, quail, 
sw an and  woodcock.
R esp ira to ry  infections, discussed in  an o th e r section, rep resen ted  the 
m ost common diagnoses in  chickens. Fowl p a ra ly s is  (115), coccidiosis 
(89 ), k e ra tocon junc tiv itis  (39 ), epidem ic trem o r (27) and  so-called blue 
comb (27) rep resen ted  o th er freq u en t diagnoses. Fowl cholera w as 
d iagnosed in 18 and  fowl typhoid  in  14 cases. The incidence of both
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diseases w as low er th a n  in  1949, b u t th a t  of fowl typhoid  w as signifi­
can tly  lower. N eith e r of th e  tw o m ost severely affected com m unities in  
1949 had  ou tb reaks in  1950. A vian  tubercu losis w as identified in  3 
flocks.
P u llo rum  disease (2) and  para ty p h o id  (1) continued to  be uncomm on 
diagnoses am ong tu rkeys. Fow l cholera (4) and  sw ine erysipelas (3) 
appeared  to  be con tinu ing  as im p o rtan t problem s. A n ou tb reak  th a t  
appeared  to  be typ ica l n u tr itio n a l encephalom alaeia, as observed in  
chicks, w as seen fo r the firs t tim e in  poults. Diplococcium  sp., identified 
by th e  Com m unicable D isease C enter, Chamblee, G eorgia, w as recovered 
from  the  cerebellum s of one lo t of poults show ing sym ptom s of a nervous 
d isorder.
The W altham  L ab o ra to ry  w as officially opened fo r service on October 
2, 1950. D u rin g  th e  la s t  th ree  m onths of th e  ca lendar y ea r of 1950, 
1,295 specim ens w ere received in  243 consignm ents of w hich 241 w ere  
delivered in  person. The specim ens included 1,239 chickens, 54 tu rkeys, 
and 1 each of geese and  chinchilla. Lym phocytom a (35), cap illa riasis  
(29), N ew castle disease (16 ), asca ria s is  (16 ), and  fowl p a ra ly s is  (13) 
w ere the five chicken diseases encountered  m ost frequen tly . R esp ira to ry  
infections w ere also observed freq u en tly  am ong th e  cases subm itted .
Infectious Bronchitis Control. R esp ira to ry  infections a re  of g re a t  
economic concern to  th e  M assachusetts  pou ltry  in d u stry . A concerted 
effort has been m ade to  reduce th e  losses from  infectious b ronchitis 
th rough  an  im m unization  p rog ram . D uring  1950, a to ta l of 1,103 flocks 
w as enrolled in  th e  b ronch itis  contro l p rogram . In  genera l, th e  re su lts  
have been very  sa tis fa c to ry  in  p reven ting  n a tu ra l ou tb reaks of the 
disease in  im m unized flocks. M odifications in th e  m ethod of production  
have fac ilita ted  g re a tly  th e  yield of th e  v iru s  and  im proved th e  quality  
of the im m unizing agen t. T his p ro g ram  h as p erm itted  flock ow ners to 
control infectious b ronch itis  th u s  p reven ting  serious losses from  th e  
disease.
A to ta l of 96 cases of re sp ira to ry  disease w as subjected  to  v iru s  
isolation by th e  em bryo m ethod. The follow ing v iruses w ere iso lated : 
N ew castle disease 21; in fectious bronch itis  18, of w hich 4 rep resen ted  
“b reaks” follow ing inocu lation ; 3 rep resen ted  flocks m an ifestin g  a  p ro ­
longed course of sym ptom s follow ing inoculation , and  in  1 both  N ew castle 
disease and infectious bronch itis  v iruses w ere iso la ted ; chronic re s p ira ­
to ry  disease agen t, 20; in fectious s inusitis  agen t, 2 tu rk ey  flocks; and  
laryngo tracheitis , 1. V iru s w as no t iso lated  from  35 cases, 13 of w hich 
w ere suspicious of being chronic re sp ira to ry  disease.
D uring 1950, a  to ta l of 255 flocks w as te s ted  fo r  in fectious b ronchitis. 
The diagnoses fo r the flocks w ere as follow s : 202 im m une, 20 susceptible, 
15 questionable, and 15 had  both  susceptib le and  im m une b ird s  on th e  
prem ises. U sing  the  hem agg lu tina tion -inh ib ition  te s t, 504 flocks w ere  
tested  fo r  N ew castle disease. The re su lts  w ere a s  follow s: 200 im m une, 
229 susceptible, 7 questionable, and  68 had  both  susceptib le and  im m une 
b irds on th e  prem ises.
Im m unity  Studies on Newcastle D isease. (S. B. H itchner, G. R eising 
and H. V an Roekel.) Previous studies on the  effectiveness of vaccines 
in  p ro tec ting  chickens against N ew castle disease have indicated  all 
vaccines to  da te  have their lim itations in in su ring  positive p ro tection
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a g a in s t th e  disease. Investiga tions a re  being carried  ou t to  determ ine 
th e  fac to rs  w hich influence th e  effectiveness of the  various vaccines, and  
to  stu d y  m ethods by w hich the  efficiency of vaccination ag a in s t N ew ­
castle  disease m ay be increased.
The g re a te r  portion  of these stud ies have dealt w ith  the in tran asa l 
vaccine which is p rim arily  used in  the  vaccination of baby chicks. 
B ecause of the  low virulence of th e  v iru s used in  th is vaccine, i t  has 
been found th a t  to  p ro tec t the chicks each chick m u s t receive m any 
tim es th e  num ber of v irus partic les w hich it  takes to  in fec t an  em bryonat- 
ing  egg. Since the disease does no t read ily  sp read  from  chick to  chick, 
ca re fu l adm in is tra tion  of the vaccine to  each chick is necessary  to  give 
protection.
Investiga tion  of th e  ou tbreaks of N ew castle d isease am ong vaccinated 
flocks and  stud ies on th e  v irus s tra in s  isolated from  such outbreaks have 
no t revealed any  v a rian t s tra in s  w hich differ an tigen ically  from  the 
in tran asa l vaccine stra in . T herefore, th e  evidence would indicate incom ­
ple te  flock im m unity  as th e  cause of ou tbreaks in  vaccinated flocks, 
ra th e r  th an  new  field s tra in s  of v irus ag a in s t w hich th e  in tran asa l vaccine 
w ill no t protect.
T ests a re  under w ay to  explore th e  possib ility  of im m unizing chicks 
by  sp ray ing  them  w ith  the sam e virus cu rren tly  used in  the in tran asa l 
vaccine. This m ethod of application  does n o t appear applicable in day-old 
chicks because i t  causes too severe a  reaction . R esu lts have been very  
favorab le , however, in  birds fo u r weeks of age or older. V accination by 
a tom ization  is done in th e  houses and thereby  elim inates th e  labor of 
catch ing  the b irds and handling them  individually. The im m unity  reac­
tions in  th e  flocks vaccinated  by th is  m ethod a re  being followed, and, if  
th e  re su lts  continue a s  favo rab ly  as in  th e  p ast, th e re  is a possibility  
th a t  th is  m ethod can be used fo r in itia l flock vaccination and revaccina­
tion  to  m ain ta in  the  flock im m unity  a t a  h ig h er level th an  has been 
possible in th e  past.
M astitis T esting  L aboratory . (W . K. H a rris  and I. M. Reynolds.) 
D u rin g  th e  fiscal y ea r of 1950 to  1951, a  to ta l of 37,580 m ilk sam ples 
w as tested . Of th is  num ber, 19,223 w ere from  21 S ta te  In s titu tio n  herds, 
1,178 from  th e  U niversity  F a rm  D epartm en t herd , and 17,179 from  182 
p riva te  herds. Included in th e  la t te r  w ere 307 sam ples from  tw o county 
ag ricu ltu ra l school herds, 15 from  fou r g o a t herds, and 3,984 from  ten  
dem onstration  herds. In addition  to  the to ta l num ber of sam ples tested , 
52 w ere received in  a condition unsu itab le  fo r testing .
T hree of the  S ta te  In s titu tio n  herds w ere dispersed d u ring  th e  year. 
T he percen tage  of S tr. agalactiae-in fected  cows in  the  rem ain ing  18 
h e rd s has increased  s ligh tly  to  13.4, a lthough  nine of th e  herd s a re  now 
fre e  from  th e  infection . F ield  rep o r ts  from  a  num ber of these herds 
ind ica te  th a t  average  m ilk  production  p e r cow has increased  over a 
tw o-year period betw een 870 and  3,374 pounds. In  la rg e  p a r t  th is  is 
c red ited  to  b e tte r  m as titis  control.
T he U n iv e rs ity  F a rm  D ep artm en t herd  has rem ained free  from  S tr. 
agalactiae in fection  fo r m ore th a n  th ree  years.
S tud ies a re  being  m ade to  reduce th e  am ount of w ork and  te s tin g  tim e 
requ ired  to  ob ta in  accu ra te  resu lts .
A num ber of herd s have been seriously  troubled  w ith  pseudom onas
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udder infections w hich have not responded favorab ly  to trea tm en t.
The num ber of herds te s tin g  m ore th a n  once d u rin g  th e  y ea r is about 
double th a t  of 1949 to  1950. T his reflects the  increased  use of the 
d iagnostic  service by th e  dairym en  and  p ara lle ls  th e  reduced m as titis  
in  th e  herds.
PU BLIC A TIO N S
B ulletins
459 A nnual R eport fo r th e  F isca l Y ear E nding June 30, 1950. 92 pp. 
Septem ber 1950.
C ontrol B ulletins
144 Inspection  of Com m ercial Feedstuffs. By Feed C ontrol Service 
Staff. 27 pp. M ay 1950.
145 Inspection of Com m ercial F ertilize rs  and A gricu ltu ra l Lime P rod­
ucts. By F e rtiliz e r C ontrol Service Staff. 15 pp. Ju ly  1950.
146 T h irtie th  A nnual R eport of Pullorum  D isease E rad ication  in M assa­
chusetts. By the P ou ltry  D isease C ontrol L aboratory . 11 pp. Ju ly  
1950.
147 Seed Inspection. By Seed C ontrol Service Staff. 29 pp. N ovem ber 
1950.
M eteorological B ulletins
733-748 M onthly repo rts  of daily  w ea ther records, including m onthly 
and annual sum m aries. H. N. S tap leton  and E . F . Cox. 4 pp. each.
R eports of Investigations in  Journals
NUM BERED CONTRIBUTIONS
697 Cancelled.
706 Cancelled.
709 Phenotyp ic  and  genotypic selection of b reeding fem ales. F . A. 
H ays. P o u ltry  Sci. 28 (3) :467-469. M ay 1949.
714 Escherichia coli in  digested  sludge. J . E . F u lle r and  W. L itsky. 
Sew age and  Indus. W astes. 22 (7) :853-859. Ju ly  1950.
715 V itam in  and  am ino acid conten t of processed chicken m eat p rod­
ucts. R. M illares and  C. R. F ellers. Food Res. 14 (2) :131-143. 
1949.
729 E ffect of added riboflavin upon th e  perm anency of ascorbic acid 
in  ra w  cow m ilk. A. D. Holmes. Jo u r. M ilk and  Food Tech. 
13 (4) :206-208. A ugust 1950.
743 R ecent advances in  th e  microbiological m ethods fo r th e  d eterm ina­
tion  of v itam ins and  am ino acids. N. W. D esrosier. Jo u r. Milk 
and  Food Tech. 13 (4) :209-214. Ju ly-A ug. 1950.
744 C hlorop last p igm ents in  re la tio n  to  m agnesium  deficiency. D. A. 
H inkle and  W. S. E isenm enger. Soil Sci. 70 (3) :213-220. Sep­
tem ber 1950.
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747 W eeding corn w ith  chem icals II. W. H. L achm an. A m er. Soc. H ort. 
Sci. Proc. 56:279-282. D ecember 1950.
748 M ineral content of tom atoes grow n w ith  d ifferen t types of mulches.
A. D. Holmes, R. T. W etherbee, C. T. Sm ith, and  W. H. Lachm an. 
Food Tech. 4 (7) :10. 1950.
751 A n ther Sm ut of C arnation . J . L. Spencer and  H. E . W hite. 
Phytopathology. 41 (3) :291-299. M arch 1951.
754 Some a ttem p ts  to  th in  apples w ith  naph thaleneacetic  acid type
m ate ria ls  a f te r  calyx. F . W. Southw ick and  W. D. W eeks. Amer. 
Soc. H ort. Sci. Proc. 56:70-75. 1950.
755 R esidual effects of heavy m ulching in a b ea rin g  apple  o rchard  on
soil nu trien ts . W. D. W eeks, C. T. Sm ith, and  M. D rake. Am er. 
Soc. H ort. Sci. Proc. 56:1-4. 1950.
756 T herm al inactiva tion  of f r u i t  enzymes in  re la tion  to processed 
products. W. B. Esselen, J r .  The G lass Packer. 29 (7) :483-485, 
496, 598, 500. Ju ly  1950.
757 The su g ars  of th e  hem icelluloses of cornstalks. E . B ennett. P la n t 
Phys. 26 (1) :182-185. Ja n u a ry  1951.
759 S tudies on th e  peroxidase in  pickles and  pears . E . A. Nebesky, 
W. B. E sselen, J r . ,  and C. R. Fellers. Food Tech. 5 (3) :110-113. 
1951.
760 H eat tr a n s fe r  in  com m ercial g lass con ta iners d u rin g  therm al
processing. I. S. F agerson  and  W. B. E sselen, J r .  Food Tech. 
4 (10) :411-415. 1950.
761 Effect of m ethods of ir r ig a t in g  c ran b e rry  bogs on w a te r tab le  and
soil m oistu re  tension. F . B. C handler. A m er. Soc. H ort. Sci. 
57:65-72. 1951.
762 Cancelled.
765 T em p era tu re  and re la tive  hum id ity  in  the incubation  room and 
em bryonic m orta lity . F . A. H ays. P o u ltry  Sci. 30 (1) :151-152. 
J a n u a ry  1951.
766 F u r th e r  stud ies on environm ental and  h e red ita ry  fac to rs  affecting 
w in te r pause incidence and  du ra tion . F . A. H ays. P o u ltry  Sci. 
30 (1) :100-105. J a n u a ry  1951.
767 Sex ra tio  in  chicks a t  e igh t weeks and  viab ility . F . A. H ays. 
P o u ltry  Sci. 30 (1) :98. J a n u a ry  1951.
768 Losses in  egg w eigh t d u rin g  incubation  associated  w ith  hatchab ility .
F . A. H ays and  E . W. Spear. P o u ltry  Sci. 30 (1) :106. Ja n u a ry  
1951.
769 E xperiences w ith  ropy m ilk. H. G. L indquist. A m er. Milk Rev. 
12 (8) :38-40. A ugust 1950.
771 The effect of the ingestion  of alcohol on the sto rag e  and  excretion 
of th iam ine. A. W. W ertz, P . S. V an  H orn , and  L. E . Lloyd. Jo u r, 
of N u trition . 43 (1) :181-192. J a n u a ry  1951.
772 V aria tio n s  in  shades of shell color in  Rhode Is land  Red eggs. F . A. 
H ays and  E . W. Spear. P o u ltry  Sci. 30 (3) :340-342. M ay 1951.
777 Reduced ascorbic acid content of m ilk a t  d ifferen t stages of proc­
essing. A. D. Holmes. Food Tech. 5 (6):242-243. 1951.
779 S tab ility  of ascorbic acid in  fre sh  c ran b e rrie s  d u rin g  s to rage . J . J . 
L icciardello, W. B. E sselen, J r . ,  and  C. R. F ellers. Amer,. Soc., 
H ort. Sci. Proc. 57:94. 1951.
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780 D ry  w ea th e r and  tre e  troubles in M assachusetts. D. H. M arsden. 
P la n t D isease R eporter. 34 (12) :400-401. D ecember 15, 1950.
781 A vailab ility  of soil m o istu re  fo r active absorp tion  in  d ry ing  soil. 
T. T. Kozlowski and  T. J . A rm y. P la n t Phys. 26 (2) :353-362. 
A pril 1951.
782 Effect o f v arious fac to rs  on th e  u tiliza tion  of n itrogen  and  iron  
by  spirodela polyrhiza  (L .) schleid. E. H. B itcover and D. H. 
Sieling. P la n t Phys. 26 (2) :290-303. A pril 1951.
783 Gas in ju ry  to  trees . D. H. M arsden. T rees M agazine. 11 (1-2). 
Nov.-Dee. 1950, Jan .-F eb . 1951.
786 The te s t fo r detection  of anti-b io tics in  m ilk. D. J . H ankinson  and 
E . I. Stoltz. A m er. M ilk Rev. 12 (12) :60-63. December 1950.
789 H eat t r a n s fe r  in  com m ercial g lass con ta iners d u rin g  th e rm al proc­
essing. II. F 0 d is trib u tio n  in  foods hea tin g  by convection. I. S. 
F agerson , W. B. Esselen, J r . ,  and  J . J . L icciardello. Food Tech. 
5 (6) :261-262. 1951.
793 A ttem p ts to increase  the  hea t resistance  of th e  spores of a p u tre ­
fac tive  anaerobe by selection. N. W. D esrosier and  W. B. Esselen, 
• J r .  Jo u r. Bact. 61 (5) :541-547. M ay 1951.
799 U se of home cann ing  ja r s  fo r home and  locker freezing. M. D. 
Labbee, W. B. E sselen , J r .,  and  C. R. Fellers. Jou r, of Home Econ. 
43 (6) :433-434. Ju n e  1951.
800 Perox idase in ac tiv a tio n  in  processed cucum ber pickles. E. A. 
Nebesky, W. B. E sslen , J r . ,  and  C. R. Fellers. Jo u r, of Milk and 
Food Tech. 14 (3) :103-104, 108. M ay-June 1951.
M iscellaneous
The food technology cu rricu lum  a t  the U n iv ers ity  of M assachusetts.
C. R. F e lle rs , A. S. Levine, and  E . E . A nderson. Food Tech. 
4 (9) -.335-336. 1950.
C arnation diseases and  th e ir  control. E . F . Guba. F lo ris ts  E xchange. 
CXV, (3) : 10-11. Ju ly  15, 1950.
The oak w ilt disease. M. A. McKenzie. Mimeo. (F o r  New E ng. T u rf 
A ssoc.). O ctober 9, 1950.
Control D utch elm  d isease now. M. A. McKenzie. N ew s of New E ng. 
A gr. pp. 1-2. N ovem ber 9, 1950.
Top soil app lica tion  of chem icals fo r control of ca rn a tio n  w ilt diseases. 
E. F . Guba and  R. W . Ames. C arna tion  C ra ft, pp. 3-7. Dec. 1950.
W here does th e  food technologist s tan d  today? C. R. Fellers. Food 
Tech. 4 (8) :8-9, 12. 1951.
Recommended tre a tm e n ts  fo r  th e  p revention  of d iscoloration  of pre- 
peeled whole, sliced o r diced raw  potatoes. E. E. A nderson ana  
W. B. E sselen , J r . ,  Mimeo, 2 pp. 1951.
Studies of Hcrrmodendrum Resinae 
creosoted and  co a l-ta r tre a te d  
(A b strac t) 41:658. 1951.
(L in d a u ) , a  common in h a b ita n t of 
wood. D. H. M arsden. P h y topa th .
The sp irit of research . C. F . F ellers. Food Tech. 4:12-14, 16. 1951.
Burn your elm cu ttin g s . M. A. McKenzie. H ort. 29 (1) :29. J a n u a ry
1951.
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F e r til i ty  and  h a tch ab ility  in  Rhode Is land  Reds. F . A. H ays. P o u ltry  
Sci. J a n u a ry  1951.
R esearch on fungicides and  apple scab: re tro sp ec t and  fu tu re . E. F. 
Guba. M ass. F ru i t  G row ers Assoc. A nnual R eport. J a n u a ry  1951.
Reciprocal p ro tection  from  trees. M. A. McKenzie. M ass. T ree  W ardens’ 
and  F o re s te rs ’ Assoc. (P ro g ram  of Ann. M eeting) pp. 6-7. F eb­
ru a ry  6-7, 1951.
Soil ae ra tio n  prim e fac to r in  developm ent of tu r f . T. T. Kozlowski. 
Golfdom. M arch 1951.
W h at can I do to  p ro tec t m y elm s? M. A. M cKenzie and  W. B. Becker. 
Mass. F o res t and  P a rk  Assoc. B ulletin  No. 174. M ay 1951.
F o u r p rogress rep o rts  (the  D utch elm d isease). M. A. McKenzie. Mimeo. 
Ju ly  1950 to M ay 1951.
R elation  of th e  sex-linked gene si fo r rap id  chick fea th e rin g  and  age a t 
sexual m a tu r ity  in  Rhode Is land  Red pullets. F . A. H ays and  E . W. 
Spear. P o u ltry  Sci. Vol. XXX, No. 4. Ju ly  1951.
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